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APPARATUS 


(GUIOT-GILLINGHAM PATTERN) 


for diathermy coagulation 
in pallidotomy 


, ++ provides a simple, versatile, yet precise method for treatment and research, 
It employs no surface markings but three points of reference to the brain; the 
mid-sagittal plane, the anterior and posterior commissures and the  inter- 
commissural line are used for the localisation of the globus pellidus and thalamus 
in the individual patient, The use of an X-ray image intensifier and an electrical 
stimulator greatly facilitates the use of the apparatus, increasing’ the accuracy 
and speed of application. General anaesthesia is often used for the first stage 
of the procedure, which entails insertion of radio-opaque markers into the outer 
table of the skull and air-encephalography. The second stage, carried out two 
days later under local anaesthesia, is concerned with the creation of the lesions, 
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STEREOTACTIC 
APPARATUS 


{(GUIOT-GILLINGHAM PATTERN) 


for diathermy coagulation 
in pallidotomy 


, +. provides a simple, versatile, yet precise method for treatment and research. 
It employs no surface markings but three points of reference to the brain; the 
mid-sagittal plane, the anterior and posterior commissures and tke inter- 
commissural line are used for the localisation of the globus pallidus and thalamas 
in the individual patient. The use of an X-ray image intensifier and an electrical 
stimulater greatiy facilitates the use of the apparatus, increasing “the accuracy 
and speed of application. General anaesthesia is often used for the first stage 
of the procedure, which entails insertion of radio-opaque markers into the outer 
table of the skull and air-encephalography. The second stage, carried out two 
days later under local anaesthesia, is concerned with the creation of the lesions. 
Reference: Brit. med. J, (2960), 2, 1395 
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ANALGESIA 


Experience has shown that 
‘PIPADONE’ Compound Tablets 
offer a swift and effective means of 
obtaining relief in severe pain. 
‘PIPADONE’ Compound Tablets 
are given by mouth. 

Incidence of side-effects is 
substantially lower than with 
morphine or other narcotics: 
nausea and vomiting are most 
unlikely; sedation is rare. 

The powerful analgesic dipipanone hydrochloride (25 mgm. in 
each tablet) relieves severe pain, while cyclizine hydrochloride 
(50 mgm.) prevents nausea and vomiting. 

The initial dose is half a tablet, which may be increased, but only if 
necessary, to one or subsequently to one-and-a-half tablets. 
‘Pipadone’ Compound Tablets, which are subject to D.D.A. regu- 


lations, are indicated whenever pain is severe enough to require 
an analgesic as powerful as morphine. 


‘Pipadone’..... 


COMPOUND TABLETS 
Powerful as injected morphine against pain 


& BURROUGHS WELLCOME & CO. LONDON 
(The Wellcome Foundation Ltd.) 
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EDITORIAL NOTICES 


EpiITORIAL COMMUNICATIONS should be addressed to the Editorial Secretary, British Journal of Surgery, 
clo John Wright & Sons Lid., Bristol. 


Original Articles are invited, and should be sent, whenever possible, to a member of the Editorial 
Committee : they are accepted with the understanding that they are contributed to this Journal only, and 
that articles and their illustrations become the property of the Journal unless the authors state, before 
publication, that they reserve the rights to themselves. Authors are asked to ensure that original illustrations 
are securely packed and adequately protected. 


REPRINTS can be supplied at a reduced price if authors will indicate their requirements at the time 
that proofs are returned. The following scale will be helpful as a guide to the cost ; $0 copies are suggested 
as a minimum number. 
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An additional charge will be made for reprints containing coloured illustrations, depending upon the 
amount of extra work involved. 

BustNess COMMUNICATIONS should be addressed to John Wright & Sons Ltd., British Fournal of Surgery, 
Bristol. Remittances should be made payable to The British Journal of Surgery. 

BINDING.—Handsome Cloth Cases may be obtained for binding Vol. xlvii. Cases are also available for 
some of the earlier volumes. Applications should be made to the Publishers, who will also undertake the 
binding if desired. Case 8s. 6d., post free ; Case and binding 21s., post free. 

Back NumbBers.—The Publishers would be glad to purchase copies in good condition of No. 179, 
Vol. xliii; No. 180, Vol. xliii; No. 181, Vol. xliii; No. 187, Vol. xliv; No. 188, Vol. xliv; No. 189, Vol. xlv; 
No. 190, Vol. xlv; and No. 191, Vol. xlv. 
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INSTRUCTIONS TO AUTHORS 


PREPARATION OF MS.—Papers should be submitted in typescript and the author should retain a carbon 
copy. Double spacing should be used throughout, except for quotations. 


TABLES AND ILLUSTRATIONS.—Tables should be numbered in roman numerals and set out on sheets 
separate from the text. Illustrations, too, should be kept separate from the text and should be numbered 
consecutively in arabic numerals. Each figure should be referred to in the text, and the descriptive legends 
should be typewritten on a separate sheet of paper, and not put on the backs of the originals. Glossy photo- 
graphs should be supplied unmounted and positive prints (not X-ray films or lantern slides), also 
unmounted, should be sent whenever possible. Drawings should be in a finished state suitable for repro- 
duction. Coloured illustrations should be supplied where possible as paintings. When the originals are in 
the form of films the author should supply colour prints. As coloured illustrations are very expensive to 
reproduce, the author may on occasion be asked to make a contribution towards the cost. 


REFERENCES.—The Harvard System should be followed. 


In this system the name of the author and the date of the publication are given in the text ; the list 
of authors quoted is put at the end of the article in alphabetical order. Each reference in the list should 
give, in order, the author’s name, initials, the year of publication (in brackets), the full title of the paper,* 
the name of the journal, the volume (in heavy type arabic numerals), and the number of the first page of the 

per. If the author cited has written more than one paper in the year, each should be distinguished by the 
uae a, b, and c, etc. For books, the place of publication should be stated and the publisher’s name. The 
names of collaborating authors should be given in full on the first occasion, but in later citations the words 
“and others ” should follow the first name. 


Abbreviations for journals should be those adopted in the “‘ WorLp List oF SCIENTIFIC PERIODICALS ” 
(1952). 

Only in papers in which many and frequent references have to be made should the items be numbered ; 
the numbers may then be inserted in the text without interrupting it with a list of names. 


* As an economy at the present time, the title of the paper may be omitted. 
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SPECIFY 


brand 


LIGNOCAINE Local Anaesthetics 


RAPID + DEEP + CERTAIN + LASTING + SAFE 


XYLOTOX 
Solutions 


For major and minor 


XYLOTOX 
Jelly 


For effective urethral 
and vaginal 
anaesthesia. 

For surgery use:- 

15G. and 30G. tubes 

with applicators. 

RS For instrument 
lubrication:- 

Boxes 12 x 1.5G. tubes. 


4%, 1% and 2% 
solutions, plain or 
with adrenaline, in 
20, 50, 250 and 500 ml. 
bottles. 


For surface anaesthesia 
of the mucosa. 

4% solution, plain or 
with adrenaline, in 

25 ml. bottles. 


XYLOTOX 
Pastes 


For truly efficient 
surface anaesthesia 
of the mucosa. 
XYLOTOX-NORMAL 
(without 
amethocaine). 
XYLOTOX-EXTRA 
(with 

amethocaine). 

4-0z. tubes. 


XYLOTOX 
Oral 


For quick, simple 
surface anaesthesia of 
the upper digestive 
tract. 


A viscous, pleasantly- 
flavoured product. 
200 ml. bottles. 


PHARMACEUTICAL MANUFACTURING COMPANY 
The Local Anaesthetic Specialists 


A division of 


EPSOM - SURREY 


WILLOWS FRANCIS LIMITED + EPSOM AND LONDON 
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To Lessen the Fear 
of Mutilation... . 
Arrange for Prosthesis Before Mastectomy 


The psychological hazards of mastectomy are generally recog- 

nised. A woman’s fear of mutilation—of its effect on her 

appearance—is often as great as her fear of surgery itself. 

That is why arranging for the correct prosthetic replacement 

before surgery helps to minimize the psychic trauma—enabling 
the patient to face the 
adjustment period with more 
calm and assurance. 


The surgeon can prescribe 
SPENCER Mastectomy 
Supports with complete 
confidence that they will 
meet both the medical and 
cosmetic indications. The 
reason : Each Spencer 
Breast Support and Breast 
Form individually de- 
signed, cut and made for 
each patient. 


The Spencer Breast Form of Foam Rubber is individually sculp- 
tured to simulate the breast tissue and pectoral muscles on the 
side of the operation, It fits securely into the pocket of the breast 
support without the use of pins or other attachments—thus 
protecting the surgical area and scar. 


The Breast Support will promote the health of the remaining breast by supporting it in 
proper position without restriction. By preventiag a “droop” of shoulder over the site of the 
operation, Spencer helps to ensure good posture. ~ 


Wherever support is indicated—for breasts, back, abdomen—for women, men, children—you 
will find Spencer Supports demonstrably superior. 


For further information write to 


SPENCER (BANBURY) LIMITED 


Consultant Manufacturers of Surgical and Orthopedic Supports 
SPENCER HOUSE BANBURY OXFORDSHIRE 


Tel.: 2265 
London Office: 2, South Audley Street, W.1. Telephone : GROsvenor 4242 


APPLIANCES SUPPLIED UNDER THE NATIONAL HEALTH SERVICE 
THROUGH SUBSIDIARY COMPANY—SPENCER (SURGICAL SUPPLIES) LTD. 


Trained Retailer- Fitters resident throughout the Kingdom. Name and Address of nearest Fitter supplied on request. 
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ETHICON TRUE-GAUGED SURGICAL GUT 
in FOIL 
STRENGTH 


much above B.P. 
and U.S.P. standards 


More pliable too 


Ay 
Knot 
Pull 
Ibs 
15°0 


ETHICON ‘true-g 


d gut is ly uniform, Ordinary 
& 


cat-gut can vary within the B.P. tolerance as much as a full size 
13-0 in diameter along its length ETHICON true-gauged gut has an 
absolutely uniform cross-section throughout the full length of the 
12-0 suture, thereby ensuring consistent tensile strength 
11:0 


10°0 


ETHICON LIMITED 


SIGHTHILL EDINBURGH Ii 
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destroy 
viable 
tumor cells 
during resection 
of the colon 


for carcinoma 
with 


CLORPACTIN XCB 


REFERENCES: 


GLIEDMAN, M., GRANT, ®., ROGERS, C., and KARLSON, K. E.: Clorpactin, 
A Surgical Adjunct; Tumorcidal and Antimicrobial Properties, “Surgical Forum” 
of the American College of Surgeons, Vol. VIII, 1958. 


SOUTHWICK, HARRY W., and COLE, WARREN H.: Prophylactic and Adjuvant 
Measures in the Treatment of Carcinoma of the Colon; N. Y. State Jour. of Med., 
P. 86-103, Vol. 59, No. 1, Jan. 1, 1959. 


BACON, HARRY E., and BERKLEY, J. L.: Refinements in Prevention of Recurrent 
Carcinoma Prior to and During Resection of the Colon and Rectum; Preliminary 
Report; J. of the Int’l. College of Surgeons, Vol. 30, No. 5, Nov. 1958. 


SHIELD CHEMICAL LTD. 


17 Jutland Rd., Toronto, Canada 
Exclusive licensee for Canada of the GUARDIAN CHEMICAL CORPORATION, U.S.A. 
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ALL YOUR 
EGGS 8 


IN ONE BOTTLE 


Not really, because Aminosol is a casein 
hydrolysate. It does, however, provide adequate protein 
parenterally where oral nutrition is impracticable. 


Supplied as Aminosol Glucose Vitrum (Aminosol G.V.) In 500 and 1000 ml bottles. 
Aminosol Glucose 


307 calories per litre 


Vitrum also provided in 


and Aminosol Glucose Ethanol Vitrum (Aminosol G.E.V.) 100 ml paediatric size. 
Further information 
662 calories per litre on request 


AMINOSOL | 


PAINES & BYRNE LTD., PABYRN LABORATORIES, GREENFORD, MIDDX. 
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THE MAKERS OF THE 
‘MEDIHALER’ THE FIRST 
SELF-PROPELLED AEROSOL 
FOR INTERNAL USE 


NOW INTRODUCE 


SILIGONE 


delivers a highly water-repellent protective film. 


‘Rikospray’ Silicone 
tacilitates healing in the treatment 
of bedsores and napkin rash 
makes nursing easier 
comforts the bed-ridden patient 


‘Rikospray’ Silicone contains: 

Aluminium dihydroxy allantoinate 0.5%w/v 
Cety! pyridinium chloride 0.1%w/v 
Terpineol 1.0% v/v 
Silicone vehicle ad 100.0% 


Basic NHS Price 
‘Rikospray’ Silicone is available as a 
6 oz. pressurised canister ... 15/4 + P.T. 
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The 


Treatment with ‘Rikospray’ means 


application without pain or contamination 
simplicity and convenience in use 
economy of material and time. 


‘Rtkospray’ BENZOGAINE 


delivers a water miscible analgesic application with 
a prolonged action. 
Readily removed by gentle swabbing. 


‘Rikospray’' Benzocaine 


facilitates examination of the sensitive patient ; 
spares the patient suffering and discomfort 


‘Rikospray’ Benzocaine contains: 


Benzocaine 20.0% w/v 
Cety! pyridinium chloride 0.1% wiv 
Water miscible base ad 100.0% 


Basic NHS Price 
‘Rikospray’ Benzocaine is available as a 
6 oz. pressurised canister . . . . 12/- exempt P.T. 


‘Rikospray’ is a trade mark 


C RIKER RIKER LABORATORIES LIMITED 


=——# LOUGHBOROUGH, LEICESTERSHIRE. 
RS? 


m™ A SELF-PROPELLED AEROSOL FOR TOPIGAL USE 
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ROBINSON 


Cestra 
NON-ADHERENT 


Wound dressing 


A double-layer fabric constituting a 
dressing material which complies with 
all that can be required of a wound 
dressing; does not set up any kind of 
irritation in the wound; is permeable 
to air, and highly absorbent. The close, 
smooth weaving of the fabric prevents 


the granulations from growing into the 


dressing, as happens in the case of 


coarse-meshed fabrics such as gauze. 
The natural wound-healing process is 
not disturbed and the dressing can be 
removed easily and painlessly without 
damage to the wound. 


Full details and samples supplied on request 


& SONS LTD - WHEAT BRIDGE MILLS 


PLEASE MENTION THIS JOURNAL WHEN WRITING. 


CHESTERFIELD 


ie : 


GOLIGHER’S modified 
BERKELEY’S RETRACTOR 


for lower abdomen. 


Cat. No. AD 4688. Used for rectal 
excision. Detachable blades of two 
depths for varying degrees of obesity. 


SCHACHT COLOSTOMY APPLIANCE 


Patent No. 831624 


Cat. No. AD 4722 
A secure, comfortable, hygienic and incon- 
spicuous appliance giving—positive seal with no 
danger of leakage, protection from chafing and 
irritation. 
THE DISPOSABLE POLYTHENE BAG IS EASILY AND 
QUICKLY CHANGED. 
Wlustrated leaflet 
on request. 


“ADDENDA OF NEW 


INSTRUMENTS” supplementing 
our complete instrument 
catalogue now available. 


GOLIGHER’S 
RECTAL SPECULUM 


Cat. No. AD 4716 


Designed primarily for internal sphincterotomy, 
this speculum affords ideal exposure for other 
rectal operations, such as removal of hypertrophied 
anal papillae under local anaesthesia, diathermy of 
benign tumours of the extreme lower end of the 
rectum and submucosal haemorrhoidectomy. The 
third blade holds the mucosa of the anterior anal 
wall out of the operation field. 


Vide: “The Lancet’’, April 19th, 1958, pages 831-832. 


Head Office: 
THE OLD MEDICAL SCHOOL 
PARK STREET, LEEDS, |. Tel: 20085 (5 lines) 
Works: St. Anthony's Road, Leeds 11. 
London Office: 
38 Welbeck Street, London W.1. 
Tel: WELbeck 8152/3 


Also at Johannesburg, Cape Town and Durban 


Manufecturers of Surgical Instruments, Hospital! Furniture and Sterilizing Equipment. 


Selection of instruments 
from our new catalogue... 
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materials for 


orthopzdic work 


STETHOS ORTHOPAEDIC MATERIALS HAVE FOR MANY 
YEARS MAINTAINED THEIR REPUTATION FOR EXCEL- 
LENCE IN EVERY LEADING HOSPITAL. CIRCULAR 
STOCKINETTES SUPPLIED IN WIDTHS I}" TO 16’ 
DIAMETER. AVAILABLE IN PLAIN OR RIBBED KNIT. 
PATTERNS AND FULL PARTICULARS SUPPLIED ON 
APPLICATION. 


TO 16° DIAMETER, STIFFENED j-H.BOUNDS 


BOOK AND CRINOLINE LIMITED 
STETHOS HOUSE, 68 SACKVILLE STREET 
BUTTER MUSLINS, BANDAGE MANCHESTER, 1 
FLANNELETTES, DOMETTES 

T PH 
AND FOMENTATION FLANNELS, 
SHROUDINGS, STERILIZING TELEGRAMS: “TENDER” 
CALICOES AND TOWELLINGS. MANCHESTER. 
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antibiotic powder spray 


This new presentation of POLYBACTRIN is the result of intensive 


research into the mechanics of pressure packing antibiotics in powder 
form. While the formula and potency of POLYBACTRIN remain 
unchanged, radical modification of the valve mechanism and desiga 


of the unit provides several advantages :— positive directional, 


wide-angle spray gives wider coverage of the area under treatment 


— all metal container provides additional safety — special valve 


eliminates impacting of powder and clogging of nozzle. 


The use of Polybactrin during surgical 
procedures is a positive method of inhibiting 
wound pathogens which may become implanted 
in the tissues. 


INDICATIONS: General surgery — 
gynaecological operations — orthopaedic 
surgery — Burns etc. 


FORMULA: Powder content 1.5 g. 

Each gramme contains : 
Neomycin Sulphate (as base) 330 mg. 
Polymyxin B Sulphate 100,000 units 
Zinc Bacitracin 25,000 units 

Pressurised with : 

dichlorotetrafluoroethane and 
dichlorodifluoromethane. 
NET CONTENTS 110 g. 


CALMIC LIMITED- CREWE - CHESHIRE 


Telephone: Crewe 3251 (7 lines) LONDON: 2 Mansfield Street. Telephone: Langham 8038/9 
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Craftsman-made VESSA artificial legs are 
designed and built to individual measurements 
from only the finest materials. Joints and com- 
ponents are manufactured to meet Ministry of 
Health requirements. 


ry i The real test of an artificial leg is, however, in 

the fitting, and the thousands of amputees who 

F i tt i n wear VESSA legs with absolute comfort are a 
tribute to our pre-eminence in this field. 

VESSA have also been responsible for many 


cay prosthetic design developments, particularly 
the development of the metal suction socket 
which eliminates the need for the conventional 
pelvic band and swivel joint attachment. 
A comprehensive refit and repair service is 
available, and very speedy attention is given to 
this work. 
Please write for complete details of 
models designed for Above-knee, Below- 
knee, Through-hip, Syme’s operation, 
and for growing children. 


Finished socket fora VESSA artificial leg. Sockets 
are hand-beaten from sheet Alclad, fitted, rimmed 
and then assembled with rest of leg. 


VESSA LIMITED 
Works: PAPER MILL LANE, ALTON, HANTS. 


Registered Office : Henley Park, Guildford, Surrey. Tel: Guildford 62861 
London Fitting Rooms : Queen Mary’s Hospital, Roehampton. A member of the VOKES Group. 
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REGD. TRADE MARK BRLI241 


Sodium 6—(2,6—dimethoxybenzamido) 
penicillanate monohydrate 


A new penicillin has been prepared which is active against the 
: usual penicillin-sensitive microorganisms and yet resists staphy- 


lococcal penicillinase. This is a major event in chemotherapy. From the in- 


formation given in the British Medical Journal last week and in the three 
papers appearing in our present issue there is good reason to hope that the 


new BRL 1241 (‘Celbenin’, Beecham Research Laboratories) will be a means 
of controlling the staphylococcal infections which have plagued 
hospitals throughout the world during the past ten years. 

EDITORIAL (1960) LANCET, ii, 586 


Seven papers reporting work on Celbenin appeared in the 
British Medical Journal of September 3rd, 1960, on pages 
687, 690, 694, 700, 703, 706 and 708; three in the Lancet of 
September 10th, 1960, on pages 564, 568 and 569. 


CELBENIN is a product of British Research at 
BEECHAM RESEARCH Laboratories Ltd. Brentford, England 
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First Choice! 


Matburn electro-surgical apparatus has proved 

itself first choice in hundreds of hospitals throughout 
Great Britain and overseas. This is because it is 
really safe, reliable and efficient—providing the 
noiseless high performance so vital in ever widening 
spheres of surgery. 


No other apparatus of its kind can match the entirely 
non-corrosive construction of the new Matburn 

Series II] vacuum pump unit. This has been evolved 
and designed with only surgery in mind—with 
components of stainless steel, phosphor-bronze and 
modern die-cast alloys. 


This apparatus offers you many features of current 
surgical importance. Please write for literature 


which contains the fullest information. 
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MATBURN LIMITED, 20-24 EMERALD STREET, LONDON. W.C.1~ 
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Doctors, Nurses and 
Patients are all 
Delighted with— 


NU-SAN 


THE NEWEST NON-ADHERENT DRY DRESSING 


FOR BURNS, WOUNDS, ULCERS AND DONOR SITES. 


The illustration shows the action of NU-SAN B 
dressing against four common wound contami- 
nants, namely B-Hzmolytic Streptococcus, Ps. 
pyocyanea, Staphylococcus aureus and B. coli. 


Nu-San B is available in boxes of 10 and 100 
squares (34” « 34”) and in rolls of 6 yds. x 6 ins. 


BECAUSE: 


NU-SAN 8B is made from closely woven acetate cloth. Its special 
process of manufacture ensures the maximum of non-adherent proper- 
ties without greasiness or loss of absorbency. It is easy to apply, easy 
to remove and unlike Tulle Gras does not cause sogginess of the wound. 
The close texture prevents the growth of epithelium through the 
interstices. 


NU-SAN B is impregnated with tribromophenol and aminacrine hydro- 
cloride B.P. it strongly inhibits the growth of both Gram-positive and 
Gram-negative bacteria, thus reducing the risk of infection and enabling 
it to be used safely in the home and in first aid posts where aseptic 
technique is not possible. Its anti-bacterial action also ensures quicker 
healing. 


NU-SAN B has been extensively used in many hospitals with great 
success. No incidence of chemical irritation or any other undesirable 
effects has been reported. 


NU-SAN B may be sterilised more than once without deterioration, 
preferably by dry heat for 30 mins. at 120° C. 


A product of 


NU-SAN LTD. 
15 WELLINGTON CIRCUS, NOTTINGHAM 


U.K. DISTRIBUTORS: DALMAS LTD. + LEICESTER & LONDON 
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The improved London Hospital eyeless needle combines the 
traditional safety of stainless steel with a new standard in the 
several qualities required by surgeons. 

These eyeless needles are the result of new methods of manufacture 
and are available in the London Hospital standard range. 


Improved temper 

Sharper points 

Maximum strength of join 
No hilt distortion 


Smallest ratio of needle diameter 
to size of catgut—minimising 
tissue trauma 


London Hospital EYELESS NEEDLES 
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In Memoriam 


Sir Gordon Gordon-Taylor, K.B.E., C.B., M.A., M.S., F.R.C.S. 
(1878-1960) 


TuHE passing of Gordon-Taylor leaves a gap which 
can never be filled and marks the end of an epoch, 
for he was almost the last of those great general 
surgeons who so well maintained and greatly advanced 
the art of surgery during the first four decades of 
this century. He was, in his prime, the doyen of 
British surgeons, but he was much more than that. 
He was an international surgical ambassador, the 
inspirer and encourager of others, the friend of 
surgeons in every civilized country, and with it 
all an essentially modest man—indeed, from that 
innate modesty came much of his strength and 
influence on others. 

Aberdeen has provided many great men, but 
none greater than Gordon-Taylor. Rising from 
humble circumstances but blest with a mother to 
whose inspiration and encouragement he once paid 
a moving tribute, he first took a degree in classics at 
Aberdeen University and then came south, joined the 
Middlesex Hospital Medical School, qualified with 
honours at London University in 1903, took the B.Sc. 
with honours in anatomy in 1904, and was elected to 
the staff of the Middlesex Hospital at the age of 
twenty-nine. His courage, skill, and enterprise soon 
made him well known and his indefatigable industry 
gave him a vast experience. He lived for surgery and 
seldom took holidays except to visit other clinics. 
His work was characterized by great care and 
patience and by a conscientiousness which never 
allowed him to give less than his best. He took a 
pride in achievement, but was always modest in 
relating what he had done. He delighted in meeting 
and overcoming a difficult problem. Perhaps the 
best example of his pre-eminent courage and skill 
was his unparalleled experience of the hind-quarter 
amputation which he performed one hundred 
times with an amazing proportion of successful 
results. His record in this respect is likely to 
remain unique. 

Gordon-Taylor’s war service was remarkable. 
During the war of 1914-18 he served with the Army 
in France and was one of the pioneers in practising 
and advocating the early surgical treatment of gun- 
shot wounds of the abdomen, a beneficent reversal of 
the older conservative attitude. In the war of 1939- 
45, with the rank of Temporary Surgeon Rear- 
Admiral, he acted as surgical consultant to the Navy, 
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in which capacity his wisdom, tact, and friendliness 
gave great encouragement wherever he went. He 
made countless friends, and, what is more, he kept 
in touch with them afterwards. 

Next to his leadership in Britain must be put his 
profound influence as a friendly surgical ambassador 
throughout the world. He was known, respected, and 
loved wherever good surgery was practised. Not only 
throughout the British Commonwealth, but in 
France, in Belgium, in Scandinavia, in Germany, in 
Greece, and of course in the United States, he was not 
only honoured but he inspired affection. His personal 
influence was all the greater because of his modest 
mien and his constant appreciation of the good work 
done by others. His many foreign distinctions attest 
the abiding value of these visits. 

He shone as an orator. His early classical «duca- 
tion was maintained throughout his life and when 
he was called upon to deliver eponymous lectures and 
orations, as was increasingly the case in later years, 
he frequently dipped into the well of classical lore. 
Over these orations he took great trouble, and being 
possessed of an excellent memory, was able to 
deliver them without a note. It was inevitable 
that he should be asked to deliver the first Moynihan 
Memorial Lecture at Leeds, for they were both great 
surgeons with a mastery of the spoken word. 

When his retirement from the rush of hospital and 
private operative work gave him more leisure, 
Gordon-Taylor gave an increasing amount of time to 
advising young aspirants as to the best methods of 
pursuing their surgical careers. He was particularly 
keen on helping post-graduate students from Australia 
and New Zealand, and every week devoted a whole 
morning to meeting those who wished to consult him 
at the Royal College of Surgeons. This gave him 
great satisfaction and there are many surgeons from 
overseas who have been greatly helped by his wise and 
sympathetic advice. 

He was not a prolific writer, but what he wrote 
was always worth studying carefully. He was the 
leading authority on the abdominal injuries of war- 
fare, published a small book on the subject, and 
made a most valuable contribution on abdominal 
wounds to the History of the Second World War. 

He had his little and lovable eccentricities. He 
seldom wore an overcoat, always sported a carnation 


ih 

a 

Wie 

a 
Ar 

: 
=" 


234 THE BRITISH 
in his buttonhole, preferred to hire rather than to 
possess a car, and played no game, though he was 
very fond of dancing. He also loved watching cricket 
at Lord’s, and it was while crossing the road to reach 
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of bygone times” he continued: “It is a living 
leavening force influencing and determining conduct 
among members of a community. Tradition there 
may be or there may be not, but where it is, it can 


Sir Gordon Gordon-Taylor 


that oasis of green that he met with the tragic fatal 
accident. 

Professor Lambert Rogers has lately called 
attention to an eloquent passage in one of Gordon- 
Taylor’s orations, a passage which for perfection of 
language and truth and depth of sentiment is typical 
of the man who uttered it. The subject was 
‘Tradition’. After quoting Professor Sorley’s state- 
ment that “tradition is something more than a legend 


move mountains or stem the fiercest flood. Age does 
not weaken it nor the years condemn, but they 
rather enhance its power. It is not to be bought with 
silver or gold but it is something handed down as an 
imperishable heritage, to be an inspiration for service, 
God’s greatest gift to mankind.” That is the 
authentic voice of Gordon-Taylor speaking. He has 
already become a part of that noble and imperishable 
tradition. 
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TRUE HERMAPHRODITISM 
By G. AUSTIN GRESHAM anp J. FAIRGRIEVE 


FROM THE UNIVERSITY DEPARTMENT OF PATHOLOGY AND ADDENBROOKE’S HOSPITAL, CAMBRIDGE 


Errors of sexual development in man are most often 
due to endocrine abnormalities. Occasionally testes 
cam appear in genetic females, as for example in 
Klinefelter’s syndrome. This may be explained by a 
gene-induced differential sensitivity of gonadal 
tissue (Danon and Sachs, 1957). The rare occurrence 
of a true hermaphrodite cannot be easily explained. 
Such cases have been reported recently (Armstrong, 
1955; Bromwich, 1955; and Arneaud, Annamunthod, 
Pinkerton, and Cole, 1956) and raise many theoretical 
and practical problems. 

Two cases are reported here and they will be 
discussed mainly from the point of view of the 
aetiology of some ovarian neoplasms. 


CASE REPORTS 


Case 1.—A schoolboy, aged 14 years, was brought to 
the out-patient department by his mother because of 
undescended testes and hypospadias. He also com- 
plained of gradual enlargement of the right breast during 


FG. 262.—Case 1. Photograph, taken 3 weeks after operation, 
to show general bodily configuration. 


the previous two years which caused embarrassment at 
school. In other respects he was a healthy boy with no 
complaints. 

He was first seen at the age of 1 week when a cleft 
scrotum was noted together with undescended testes and 
a perineal hypospadias deformity. He was seen annually, 


and at the age of 5 years and at 8 years attempts were 
made to repair the hypospadias, neither being successful. 
The family history was not relevant and the two siblings 
were normal. 

Examination revealed a freckled red-haired boy of 
rather slim build; the arms and legs were rather long 
(Fig. 262). He was 61 in. (155 cm.) tall and weighed 
98 Ib. (44°5 kilos). Hair was not present in the axilla, 
chest, or facial areas. The right breast was enlarged and 


FIG. 263.—Case 1. The enlarged right breast. 


slightly tender, being about the size of a normal adolescent 
female breast (Fig. 263); the left breast appeared normal. 
An old suprapubic cystotomy scar, the result of a previous 
operation performed during an attempt to correct the 
hypospadias, was present on the abdominal wall. 

A small amount of fine, red pubic hair, of indeter- 
minate sexual distribution, was seen over the pubis; 
there was no mons pubis. The small phallus (5-5 cm. 
long) was scarred on its dorsal aspect owing to an old 
‘relaxing’ incision and showed an irregular preputial 
remnant. A shallow cleft at the top of the glans corre- 
sponded in position with the normal external meatus and 
a perineal hypospadias opening through which the patient 
passed urine in the standing position was seen at the 
base of the penis (Fig. 264). The scrotum was empty, 
with a slight but definite midline cleft; it was not possible 
to feel testes either in the scrotum or in the usual sites 
of ectopia. Rectal examination revealed no abnormality 
save absent prostatic resistance. A large flat pigmented 
nevus was present on the upper medial aspect of the 
right thigh. 

The patient was intelligent and of average academic 
ability. He had been brought up as a boy and dressed 
accordingly. He played games, was an active Scout, and 
enjoyed modelling aircraft and other types of delicate 
manual work. He was, in no respect, feminine in his 
outlook. He had not yet begun to shave nor had his voice 
broken. There was no history of periodic hamaturia 
associated with vicarious menstrual bleeding, which has 
been reported in similar cases. 

Radiographic investigations in hospital revealed 
symmetrical calcified bodies in the pelvis, each approxi- 
mately 1 in. (2-§ cm.) diameter, which were thought to 
be gonads (Fig. 265). A spina bifida deformity was 
observed in the lamina of the first sacral vertebra. Intra- 
venous pyelography showed normal sized, normal 
functioning kidneys; attempts to outline the bladder 
during micturition were unsatisfactory. The bladder 
shadow appeared normal, but the prostate could not be 
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demonstrated radiologically. Injection of radio-opaque 
dye into the perineal hypospadias orifice, via a catheter, 
showed a small uterine cavity with bilateral uterine tubes 


FIG. 264.—Case 1. Photograph showing the perineal hypo- 
spadias opening (with probe introduced into it) and the empty 
scrotum. 


FIG. 266.—Case 1. Radiograph showing the uterine cavity and 
Fallopian tubes outlined with diodone. 


JOURNAL OF 


SURGERY 


larger on the left than on the right; the dye did not 
appear to enter the peritoneal cavity (Fig. 266). Urethro- 
scopy showed the urethra opening into the anterior wall 


FiG. 265.—Case 1. Radiograph showing the calcified sym- 
metrical bodies (gonads) in the pelvis. 


FiG. 267.—Case 1. Diagram to show the anatomy of the pelvic 
organs. 


of the apparent urogenital sinus; a rudimentary cervix 
was visible in the upper part of the sinus (Fig. 267). 
Estimation of neutral 17-ketosteroids in the urine 
showed a normal level of 10°5 mg. per 24-hour sample. 
Examination of blood-films did not show drumstick 
chromatin bodies in the pelymorphonuclear leucocytes, 
which are characteristic of the female genotype. 
Laparotomy on Dec. 3, 1956, was done through a 
left lower paramedian incision. A uterus, tubes, and 
gonads were removed (Fig. 268); the post-operative 
course was uneventful. In March, 1957, the urinary 17- 
ketosteroids were 14 mg. per 24-hour sample. Subsequent 
treatment consisted of a simple right mastectomy in 
August, 1957, performed because the enlarged breast, 
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though less tender, had not become smaller. As regards 
future treatment, he will require testosterone; the dose 
being gauged by the rate of epiphysial fusion. Treat- 
ment was withheld initially until the plastic repair of the 
hypospadias had been completed. His radiological bone 
age at this time was the same as his age in years. 


FIG. 268.—Case 1. Photograph to show the hypoplastic uterus, 
tubes, and gonads removed at operation and opened anteriorly. 


FiG. 270.—Case 1. Calcified island in the right gonad. H. & E. 
7$.) 


PATHOLOGY.—The operation specimens consisted of 
a uterus, with a 1 cm. cuff of vagina, tubes and gonads 
(Fig. 268), and a small right breast. 

The uterus and cervix (6 cm. long =< 2°5 cm. wide 
1 cm. thick) were largely covered by glistening peritoneum, 
which extended laterally as broad ligaments enclosing 
‘uterine tubes’ and ligaments in their superior parts. 
The left uterine tube was larger than that on the right 
(10 cm. and 8 cm.). The fimbrie were better developed 
on the right. Gonads were present at the lateral ends of 
both tubes. The left gonad (2-5 * 1-5 cm.) was bean- 
shaped, the concavity being the point of attachment to 
the tube. The external surface was glistening yellow 
and smooth; the cut surface pale brown-yellow, showing 
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a peripheral nodular area and a more central grey area 
composed of glistening white strands which converged 
towards the concavity of the gonad. The appearances 
resembled the cut surface of a testis. The right gonad 
(20 = 1°§ cm.) had a gritty yellow cut surface, with a 
narrow grey rim of surrounding tissue. 


Fic. 271.—Case 1. The left gonad showing structures resem- 
bling seminiferous tubules. H. & E. ( *« 75.) 


The uterine cavity (Fig. 268) consisted of a cervical 
canal for the greater part; only in the upper fifth was 
purple-red endometrium seen. 

Histological Examination of the Gonads.—The right 
gonad consisted of cellular islands of variable size set in 
a moderately cellular fibrous stroma (Fig. 269). The 
islands consisted of a peripheral rim of polygonal cells 
with deeply staining nuclei; the central cells were larger 
and the nuclei more vesicular, about 1 per cent of these 
being in mitosis. As many as 90 per cent of these latter 
cells were chromatin-positive. In some of the islands 
the larger central cells were replaced by concentrically 
laminated calcified bodies which sometimes filled the 
centre of the island (Fig. 270). 

The left gonad consisted of a peripheral rim of tissue 
similar to that composing the right gonad. In the central 
parts, however, were numerous structures resembling 
seminiferous tubules (Fig. 271) separated by connective 
tissue in which were clusters of interstitial cells resembling 
the Leydig cells of the normal testis. The seminiferous 
tubules were surrounded by a tunica propria containing 


i : ee Fic. 269.—Case 1. Cellular islands in a fibrous stroma, right 
gonad. H.& E. (* 75.) 
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a few collagen strands but no elastic tissue. Occasional 
mitoses were seen in the cells lining the tubules, but no 
histological evidence of meioses could be detected. All 
the cells examined were chromatin-negative. 

The uterine cavity was lined for the greater part by 
endocervical glands; only in the upper fifth were endo- 
metrial tubules seen; they were lined by hyperplastic 
non-secretory cells and some tubules were dilated. 

Sections of the right breast showed ducts set in an 
acellular dense fibrous stroma; lobular acini were not 
seen. 

Epidermal nuclei were examined for heterochromatin 
and found to be chromatin-negative. 


Case 2.—An unmarried postman, aged 47 years, was 
sent to hospital because of increasing abdominal disten- 
sion over the past six months. He had been examined 


FG. 272.-—-Case 2. Cystic hyperplastic endometrium. H. & E 
(= 22°§.) 


elsewhere a month before, when abdominal paracentesis 
revealed gelatinous clear fluid and a diagnosis of malignant 
ascites was made. He had never had any hematuria 
suggestive of vicarious menstrual bleeding. He enjoyed 
a curious hobby, sewing fine petit-point embroidery on 
to lace handkerchiefs. The only relevant item of his past 
history was an operation for perineal hypospadias at the 
age of 4 years. 

Examination revealed a small, slightly built man with 
a greatly distended abdomen. His height was 4 ft. 8 in. 
(140 cm.) and weight 7 st. 12 Ib. (49°9 kilos). His voice 
was rather high-pitched ; body hair was scanty but of male 
distribution. The abdomen was distended and tense, no 
masses could be felt, but the presence of fluid was obvious. 
The penis showed a perineal hypospadias deformity; the 
right testis felt normal, but the left could not be found 
in the scrotum nor along the normal path of descent. 
Rectal examination revealed an apparently normal 
prostate. 

Numerous investigations were made and revealed 
little of value. The urinary 17-ketosteroid level was 
normal. Examination of leucocytes showed him to be 
of male genotype. However, a barium meal was followed 
through radiographically and showed that the greater 
part of the small gut and transverse colon lay in the 
upper left quadrant of the abdomen and furthermore 
could not be moved from that position. This suggested 
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compression by a large cyst rather than a malignant 
ascites. A pre-operative diagnosis was made of a cystic 
neoplasm arising in an intra-abdominal left testis. The 
cyst was tapped and mucinous material removed; replace- 
ment by radio-opaque dyc enabled the cyst to be outlined. 

Laparotomy showed a large cyst arising from the left 
pelvic wall attached to a hypoplastic uterine remnant. 
Uterine tubes could not be found. A normal vas deferens 
was found on the right, but not on the left, side; however, 
a round ligament was present on the left extending from 
the uterus to the internal abdominal ring. The cyst, 
uterine remnant, and I cm. of apparent vagina were 
excised; a right testicular biopsy was made and a piece 
of skin taken for chromosomal sex determination. 
Recovery was uneventful. 

PATHOLOGY.—The cyst contained about 13 pints of 
chocolate-coloured fluid; it measured 24 cm. in diameter. 
The external surface was smooth bluish-white, with large 
dilated vessels. The cut surface showed numerous loculi; 
there was one solid area in the wall. 

Histological examination showed the cyst to be a 
pseudomucinous cystadenoma. The solid area consisted 
of ovarian tissue containing a few follicles, a corpus 
albicans, and a corpus luteum. 


FG. 273.—Case 2. Biopsy of testis showing small tubules and 
abundant cells. H. & E. (* 7 


The uterine remnant measured 2-3 cm. long 19 
cm. diameter. A distinct cervix was seen surrounded by 
a cuff of vagina (o°8 cm. long). Histological examination 
showed cystic, hyperplastic, polypoid, non-secretory 
endometrium (Fig. 272). The testicular biopsy showed 
seminiferous tubules lined internally mainly by Sertoli 
cells; mitosis and meiosis were not seen; the cells were 
chromatin-negative. The tunice propria consisted of 
collagen; only an occasional tubule contained elastic 
tissue. Groups of Leydig cells were conspicuous (Fig. 
273). 

An examination of the chromatin status of the epi- 
thelial and stromal cells of the tumour, epithelial and 
myometrial cells of the uterus, and epidermal cells in the 
skin biopsy showed that all were chromatin-negative. 


DISCUSSION 


True hermaphrodites are rare: Bromwich (1955) 
found 59 unequivocal cases in the literature up to that 
time and added 2 others; Arneaud and others (1956) 
added a further case. Since then at least 17 more 
cases have been reported. The cases reported by 
these authors are similar in many respects to the 
2 cases herein described. 

The clinical management of these cases is not 
difficult after puberty when sex reversal is unlikely. 
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The outward sexual appearance and psychological 
behaviour of the individual determines the sex which 
he must be and the surgeon is concerned only to 
bring the external sexual characters into line with 
this. However, it may be more difficult to decide on 
the predominant sex before puberty and delay in 
surgical corrections may be justifiable. 

The diagnosis of hermaphroditism depends 
essentially on gonadal biopsy (Arneaud and others, 
1956) and this necessitates laparotomy. 

The finding of calcified gonads in the pelvis, 
demonstrable by radiography, has not, so far as we 
are aware, been previously reported. This finding 
greatly assisted the pre-operative diagnosis in Case I. 
The appearances of the external genitalia in true 
hermaphrodites are variable. Both cases reported here 
had a moderate-sized penis with a perineal hypo- 
spadias; the latter in the absence of palpable testes 
should arouse suspicion of the diagnosis of true 
hermaphroditism. In both cases the bodily configura- 
tion was male though both were rather slim. It is 
difficult to explain the unilateral gynacomastia in 
Case 1. Sexual asymmetry of the body has been 
described (Brachetto Brian, Grimaldi, and Costa, 
1943) and is analogous to gynandromorphism seen in 
some birds and insects (Bishop, 1954). Case 1 had 
right gynecomastia and a right gonad resembling an 
ovary. The left gonad was an ovotestis. It may be 
advantageous to preserve an ovotestis, if such can be 
differentiated at laparotomy, because of its endocrine 
functions (Arneaud and others, 1956). Such differen- 
tiation was not possible with the naked eye in our 
Case 1. 

The possibility of neoplasms arising in such 
misplaced gonads should also lead to careful con- 
sideration of the pros and cons of extirpation. In 
Case 1 a benign pseudomucinous cystadenoma arose 
in the intra-abdominal gonad. Such cysts have been 
described in true hermaphrodite ovaries (Bani, 1956) 
and the risk of torsion has been emphasized. Likewise 
malignant neoplasms have been reported in the 
undescended testes of true hermaphrodites (Gilbert, 
1942; Taub, 1954). 

Two other points of clinical interest are worthy of 
note; in neither case were the 17-ketosteroid levels 
of any assistance in diagnosis. The siblings were 
normal in the two examples described here, though 
Milner, Garlick, Fink, and Stein (1958) have 
reported the condition in siblings. 

From the chromosomal point of view both these 
patients were male. It is at present not possible to 
explain how female genitalia may develop in a 
predominantly male milieu. This is a fascinating 
problem for the embryologist and certainiy suggests 
that local chemical organizers may play a potent role 
in the ultimate destiny of tissues irrespective of the 
overall genetic constitution of the individual. 

The histological appearances of the ovarian tissue 
from Case 1 were strongly reminiscent of those seen 
in some granulosa-cell tumours of the ovary. Such 
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tumours may be derived, as Meyer (1931) suggests, 
from granulosa cells left over from the process of 
follicle formation. Their origin may, on the other 
hand, be traced to remnants of degenerate oogonia; 
this process of degeneration is a common one in the 
ovary during embryonic life. The numerous foci of 
calcification in the islands of ovarian tissue from 
Case 1 seem to suggest an arrest of this process of 
degeneration, and, though the histological appearances 
are only reminiscent of granulosa-cell tumour, they 
do point to degenerating oogonia as a later source of 
such neoplasms. The neoplasm in Case 2 was a 
pseudomucinous cystadenoma of the ovary. These 
may be regarded as arising in teratomata, with the 
subsequent disappearance of other teratomatous 
elements. There can be little doubt that the stage was 
set for teratoid developments in this case, but that is 
all that can be gleaned in support of this theory of the 
histogenesis of pseudomucinous cystadenoma., 

Many other points in both of these cases provide 
a source for speculation. The larger genital duct on 
the left side in Case 1 suggests an attempt at differen- 
tiation of a vas deferens. This was achieved on the 
right side in Case 2. The nature and modus operandi 
of the local factors, if understood, would be of great 
value in our understanding of embryological develop- 
ment. The endometrium from both cases was 
hyperplastic; this and the unilateral gynecomastia in 
Case 1 suggests intermediate factors between 
hormones and their ultimate effects. 

Sex, to the biochemist, is a matter of simple 
chemical differences; to the human morphologist the 
two sexes are poles apart. Between these two views 
lies a relatively unexplored field of knowledge which 
will not only cast light on the problems of herma- 
phroditism, but also on the much wider field of 
histogenesis, organogenesis, and neoplasia. 
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IN an introduction to a chapter in Recent Advances in 
Urology Sir Gordon Gordon-Taylor wrote : “any trend 
towards safe and wise conservatism in the management 
of the results of trauma must inevitably evoke 
approval and satisfaction.... Like the quality of 
mercy, the restoration of function to damaged organs 
by sound surgical judgement, with or without 
surgery, is twice blessed.” 

Where two distinctly opposed trends in surgical 
management exist, it is seldom that either trend is 
without bias. The surgical opinion on the manage- 
ment of closed renal injury is in such a position. The 
British attitude has been conservative, except for the 
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F1G. 274.—Distribution of cases in relation to age. 


occasional patient with marked uncontrollable 
haemorrhage and shock, although this viewpoint has 
not been supported by any substantial evidence. 
Many of the standard text-books give little indication 
of the actual outcome experienced in these cases. On 
the other hand, a reasonably large bibliography in the 
American urological literature exists. Hodges, 
Gilbert, and Scott (1951), Harrison (1948), Kim- 
borough and Furst (1948), and Lowsly and Menning 
(1941) are numbered amongst the ‘interventionists’. 
They believed that an early and aggressive policy 
should be undertaken towards renal injury. This is 
based principally on the belief that sequela, both 
immediate and delayed, develop in a high proportion 
of injuries. 

Sargent and Marquadt (1950) and O’Conor (1951) 
are among the American authorities whose attitude 
is more conservative. But even among these authors 


cases for surgical intervention are selected on the 
basis of pyelographic changes which are believed to 
indicate dangerous complications. 

Jones (1955), in a paper on transcapsular rupture 
of the kidney, makes the following statement: “It is 
significant that :— 

1. Early evaluation with retrograde pyelogram 
is favoured as a routine by most writers. 

“2. Amongst the non-surgical cases (a) Mortality 
is largely due to critically injured persons. (6) Mor- 
bidity is extremely high. (c) Late sequela indicating 
the need for surgery have a high rate amongst cases 
which have been followed. 

“3. Amongst the surgical cases nephrectomy, the 
usual operation, is followed by no morbidity and the 
mortality has declined from 30 per cent in the last 
decade to approximately 6 per cent.” 

Jones then summarized recent series showing 
reported morbidity rates from non-operated cases as 
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Fic. 275.—Distribution in relation to sex incidence. 


ranging between 100 per cent (Hodges, Gilbert, and 
Scott, 1951) to 13 per cent (Sargent and Marquadt, 
19§0). 

Amongst the impressive list of sequelae which 
have been described are perinephric and renal 
abscesses, traumatic renal hydrocele, perinephric 
extravasation of urine, hydronephrosis, ischamic 
kidney with hypertension and anuria. It is the 
intention of the present article to examine these 
somewhat categoric statements of R. F. Jones in the 
light of experiences at the Royal Adelaide Hospital, 
where essentially a very conservative attitude to this 
injury exists. 

The basic questions which we felt important to 
attempt to answer were: How often did complications 
develop in the acute stage of the injury ? How frequent 
were sequelz either necessitating further surgery, 
interfering with the patient’s health or activity, or 
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even responsible for subsequent death? As a sequel 
from the above two points, how refined need urological 
diagnosis be in this assessment of damage ? 

It was felt that these questions could be answered 
best by: First, considering the natural history of the 
injury as seen in Adelaide—that is, by reviewing the 
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FiG. 276.—lIsolated and associated injuries. 


patients’ clinical course, particularly in relation to 
complication rates and deaths. Secondly, re-call 
examination of these patients after an interval (not 
less than I year) to determine the state of health, 
pyelographic renal function and morphology, com- 
plications, and the level of their blood-pressures. 
Thirdly, detailed examination of those patients whose 
clinical course or pyelographic findings could have 
prompted exploration during the acute incident. In 
relation to this we included patients who had pro- 
longed or recurrent bleeding, and those in whom there 
was early pyelographic evidence of extravasation, 
disruption, or non-function of the kidney. Finally, 
an analysis has been conducted of those cases 
subjected to surgery. 


CLINICAL MATERIAL 


Material in this series is based on 77 cases admitted 
with a diagnosis of closed renal injury to the Royal 
Adelaide Hospital between July, 1952, and June, 
1958. It does not include a small number of cases 
with severe multiple injuries, where the renal injury 
was a relatively minor concomitant incident. It was 
felt that these cases presented so many other factors, 
particularly in relation to the initial treatment or the 
outcome, that it would clarify examination of the 
problem to exclude them. Missile and stab injury of 
the kidney were also excluded. 

Clinical Course.—As is well known, trauma to 
the kidney is a condition predominantly affecting 
young males. Figs. 274, 27§ indicate this clearly. 
Analysis of associated injuries is shown in Figs. 276, 
27 


7. 

Classification of Injury.—Most authors attempt 
a classification of injuries based on the amount of 
physical destruction. This implies a pyelographic 


or operative assessment. Sargent and Marquadt 
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(1950) refer to contusion, and 
shattered kidney. 

Closed rupture of the renal pelvis and avulsion of 
the upper ureter, while both are recognized, are 
extremely rare and will be excluded from considera- 
tion. Such a classification, although accurate in a 
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Fic. 277.—Subdivision of associated injuries. 


morphological sense, is unsuited to our cases and 
difficult to apply, unless accompanied by accurate 
pyelograms in every patient taken soon after the 
injury. As this was not possible, and indeed may not 
be desirable, a classification based on method of 
presentation and duration of bleeding was adopted. 
The following scheme was used :— 

Class 1. Macroscopic bleeding evident for 4 days 


Macroscopic bieeding for more than 4 days 
and evident up to 10 days 


Class 2. 


Severe shock without 
minimal bleeding 


Class 3. bleeding or with 


Class 4. Persistent or recurrent bleeding beyond 10 


days and up to 3 weeks 


Class 5. Cases which presented as complications :— 


(1) Anuria 
(2) Suspected acute nephritis 


Behaviour of Patients during Hospital 
Admission.— 

Class 1.—These patients probably correspond 
with the ‘contusion’ of other authors. Macroscopic 
bleeding lasted up to 4 days, in most cases being 
considerably reduced within 48 hours of admission. 
There were 43 patients of the series within this group. 
No patient required transfusion or operation. The 
physical signs were usually mild, being loin tender- 
ness or guarding, but in a few cases a vague mass was 
described and even left-sided peritonism observed. 
None of the patients in this group showed any 
marked degree of shock or demonstrable hypotension 
at the time of admission. Only 1 case in this group 
developed any complications from renal injury during 
his hospital stay. This was an ileus which improved 
after a few days. Two other patients had prolonged 
febrile courses of 6 and 13 days respectively, which 
subsided spontaneously. 
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Class 2.—The patients in whom detectable 
bleeding lasted between 4 and 10 days; of these there 
were 24 patients. Nine required transfusion: 1 pint 
in I patient, 2 pints in 6 patients and 3 pints in 2 
patients. One patient was subjected to nephrectomy 
and I case was explored. Five patients developed 
meteorism or ileus: 3 patients developed transient 
retention of urine: 1 case developed collapse of the 
lung. 

Local physical signs were much the same as in 
the first group, a febrile course being more frequently 
noted, and § of the patients developed shock with 
definite hypotension during the early period of their 
admission. All of these patients made satisfactory 
recovery. 

Class 3.—This group included those patients 
where shock and signs of blood-loss were pre- 
eminent in the clinical picture. It represents those 
cases where intraperitoneal rupture or rupture of the 
pedicle had occurred. There was I case in this series, 
which in fact had no hematuria, was explored, and 
a nephrectomy performed. 

Class 4.—Six patients had prolonged or recurrent 
bleeding. One was subjected to nephrectomy and a 
further case explored only. Five of these patients 


Table I.—RESULTS OF INTRAVENOUS PYELOGRAPHY 


Class of Number of 


Injury Patients Results 
I 8 


4 normal 

2 deformity of the pelvis 
I extravasation 

1 non-function 


4 non-function 
3 extravasation 
2 normal 


3 non-function 
I poor function 
1 deformity 


I very poor function 
1 normal 20 days after admission 


required transfusion (14, 7, 6, 5, and 2 pints). Three 
of them developed shock and hypotension early 
in their clinical course. Two developed transient 
retention and 2 cases developed coliform urinary 
infection. Two developed meteorism and almost 
every case had a febrile course. The local physical 
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2 developed anuria; both of these cases having a 
solitary kidney at the site of injury. 
CASE REPORTS 


J. D., aged 20 years, transferred from country hospital 
to days after injury. Had hematuria for 7 days, followed 
by left renal colic and then sudden anuria of 3 days’ 
duration. An I.V.P. showed no secretion on the right 
and very little secretion on the left. Cystoscopy and 
retrograde pyelography on admission showed the presence 
of a single ureteric orifice. This was catheterized and a 
copious flow of urine obtained. The B.U.N. was 67 mg. 
per cent on admission. It rose to 105 mg. per cent 3 days 
later. After a rather stormy period the patient gradually 
improved and was discharged 10 days after his admission 
to the Royal Adelaide Hospital, when his B.U.N. was 
19 mg. per cent. 

L. T., aged 48 years. Transferred 24 hours after 
admission to a country hospital with an injury to the 
loin with hematuria. He remained anuric for 48 hours 
after admission, and then gradually began to pass increas- 
ing amounts of bloody urine. B.U.N. 24 mg. per cent on 
admission, rising to §7 mg. per cent after 48 hours, He 
was discharged 20 days after the injury, the I.V.P.showing 
a normal right kidney and an absent left. 

The third case in this group was a young lad whose 
history and course in retrospect suggest an acute nephritis, 
probably the cause of his accident, rather than vice versa. 
R. M., aged 13 years, admitted following a fall from 
a cycle. Complained of severe headache on admission. 
B.P. 160/110 and the urine contained heavy albumin and 
blood. His urine still contained 30-40 r.b.c./H.P.F. when 
he was discharged several days later. On follow-up he 
claimed that he had suffered from intermittent attacks of 
hematuria in the first year following his injury. On 
examination his B.P. was 140/70, while the I.V.P. was 
normal with good function on both sides. The urine 
revealed albumin 2-plus, micro-urine I-3 r.b.c. and no 
casts /H.P.F. 

Pyelographic Information.—One of the con- 
troversial problems in the management of this 
condition is the degree of diagnostic urological 
refinement required. An I.V.P. was done in 24 cases 
during the admission period in this series: this was 
usually performed just before discharge. Results 
are set out in Table I. 

Retrograde pyelograms were done in only 3 cases, 
including 1 case of anuria where the catheterization 
was a drainage procedure. 

Of the 8 patients showing non-function, 6 had 
regained pyelographic function before discharge. 


Table I].—RESULTS OF LATE FOLLOW-UP ON 34 CASES OF 
CLOSED RENAL INJURY 


No. oF 
CASES 


TYPE OF 


ABNORMAL 
INJURY LV.P. 


NORMAL 
LV.P. 


ABNORMAL 
B.P. 


NORMAL 
B.P. 


WELL WITH 
SYMPTOMS 


NORMAL 
URINE 


ABNORMAL 


UNWELL 


Class 1 
Class 2 
Class 3 
Class 4 


Class 5 


signs in this group were similar to those in Classes 1 
and 2. The nature of the local signs were seemingly 
little related to the length of bleeding. 

Class 5.—Three patients presented with or de- 
veloped complications early after admission, of whom 


Only 1 patient had persistent non-function and this 
patient was subsequently explored and will be 
discussed later. 

Re-call Examination.—Of 77 patients written 
to in this series, only 34 were available for follow-up 
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study. Of the remainder, 3 living interstate signified 
a desire to attend but did not appear: the other 40 
either failed to reply or were untraceable. 

From the patients attending, a history was taken 
and physical examination conducted; urine was 
collected wherever possible and examined for 
albumin, cells, and organisms. An intravenous 
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was due to prostatomegaly. He was hypertensive 
180/105, but had been so on admission. Ward and 
microscopic examination of the urine showed no 
abnormality. His excretion pyelogram showed 
prompt excretion with normal morphology. Five of 
the remaining patients complained of attacks of 
frequency and scalding, and 3 of backache. Urine 


Fic. 278.—A, LV.P., May, 1956. Showing extravasation following left renal injury. 8, 1.V.P., May, 1959. Same patient—now showing 
normal pyelugram. 


pyelogram was then performed, using urographin 
70 per cent, with the usual preliminary instructions 
in regard to starvation and bowel habits. As a rule 
only a 7-minute film and a 15-minute film with 
compression were used. Results are set out in Table II. 

Analysis of these results shows that all except one 


patient attending for follow-up were well. This 
patient, a man aged 67 years, complained of marked 
frequency and dysuria associated with loss of weight. 
Further clinical examination suggested that this in fact 


Fic. 279.—-A, Pyelogram 7 days after left renal injury and 
following exploration. 8, Pyelogram, August, 19$9, demonstrat- 
ing persistent deformity. 


examination and pyelograms of all these patients 
were normal. 

Three patients had hypertension. In 2 this had 
been evident on first admission: the third was a 
young man whose earlier pyelograms showed 
definite evidence of extravasation: repeat films now 
show good function but pouching and deformity of 
the renal pelvis. His blood-pressure on examination 
at follow-up was 160/90. Urine examination was 
normal. 
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The pyelograms were quite normal in 29 patients. 
In 3 residual deformity was evident, although these 
patients are quite symptomless, except for 1 with a 
mild hypertension. In a further 2 cases there was 


some delay in function as evidenced by dye excretion. 
These pyelograms, however, filled normally and 
showed no residual deformity. Both these patients 
are well. Only 1 case has abnormal urine findings on 


A 


280.—A, Retrograde pyclogram, December, 1955 
1989 


follow-up and this patient, whose case history is dealt 
with in detail under Class 5, had heavy albumin with 
o-3 r.b.c. H.P.F. in the centrifuged deposit. His 
pyelograms, blood-pressure, and health are all quite 
normal. The original history and course suggest that 
this patient had in fact suffered from acute nephritis 
which indirectly caused his accident. 

Retrospective Examination of Cases whose 
Course or Pyelogram might be taken as 
‘Indications for Surgery ’.—This was essentially 
to see whether persistent or prolonged bleeding or 
rupture of the renal pelvic system with extravasation 
was followed by undesirable complications or 
sequelz. Thirty patients in this series bled for longer 
than § days following their injury. In only 2 cases 
was nephrectomy performed, and these cases are 
considered in the next section. The remaining cases 
all made satisfactory recoveries without developing 
complications requiring surgery during their hospital 
stay. Thirteen of these patients attended for follow- 
up; all are well. One has hypertension, although this 
was in evidence on admission, and 4 have abnormal 
pyelograms. Four cases in this group had pyelo- 
graphic evidence of extravasation, and all were seen 
on follow-up. These four patients remain well: one 
has slight hypertension (B.P. 16090). Pyelograms 
show 2 cases to have a gross deformity of the pelvis, 
1 case slight deformity of the pelvis, and I case was 
normal (Figs. 278, 279). Six cases with non-function 
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or very poor function at the time of original admission 
are available for study. In 1 case this persisted for 
2 weeks (three pyelograms). This case was subse- 
quently explored and nephrectomy performed. In the 
remaining § cases renal function has returned, though 
in I case with considerable residual deformity and 
gross renal contraction. These patients are all well 
(Fig. 280). To date, therefore, in none of these cases 
has conservative management been undesirable in 
retrospect, excellent recovery being the rule. Residual 
pyelographic deformity has been evident, but these 
patients have been symptomless. 

Surgically Treated Cases.—These cases will 
be dealt with individually. There are § cases in this 


1.V.P. at this time, 13 days after injury, showed no function. B, I.V.P., March, 
This demonstrates good function of the injured side (rt.) but marked renal contraction. 


group; 3 were subjected to nephrectomy and a 
further 2 had exploration only. There were no 
deaths. 


Case 1.—O. J., aged 18 years, admitted following a 
vehicular accident, with clinical evidence of right rup- 
tured kidney. The bleeding continued for about three 
weeks. I.V.P. showed no function on the right side. In 
view of the persistent bleeding and non-function, explora- 
tion was performed. This was abandoned owing to dense 
perinephric fibrosis. Bleeding subsequently stopped and 
the patient was discharged two weeks later, when an 
1.V.P. showed normal function on both sides. 


Case 2.—S. I., aged 22 years, was admitted following 
a blow to the loin during football. He had marked left- 
sided abdominal tenderness and rigidity and very heavy 
hematuria. The hematuria continued and abdominal 
signs suggestive of increasing peritonism were evident. 
It was felt that intraperitoneal rupture of the kidney 
or concomitant rupture of the spleen had occurred. 
Laparotomy was performed. This showed some free 
blood in the peritoneal cavity and an enormous perirenal 
hamatoma. The kidney was left in situ and the abdomen 
closed without drainage. After an uneventful convales- 
cence the patient was discharged 17 days after admission. 
The pyelograms of this patient are shown in Fig. 279. 


Case 3.—B. K., aged 22 years, was admitted foliowing 
a football injury. There was no hematuria, but abdominal 
signs suggested free blood in the peritoneal cavity. These 
signs increased and exploration was performed. This 
showed an intraperitoneal rupture of the kidney with 
free blood in the peritoneal cavity: nephrectomy was 
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performed. The patient made an uneventful recovery and 
was discharged 11 days after admission. 


Case 4.—B. W., aged 25 years, admitted following the 
onset of severe left-sided abdominal pain. He passed 
heavily blood-stained urine after admission. There was 
no history of injury, although the previous day he had 
been playing football. Cystoscopy and pyelography 


A 


281.—A, LV.P. 
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occasional indication for delayed nephrectomy is 
persistent or severe recurrent bleeding for longer 
than 2 weeks, associated with persistent non-function. 

The mortality and morbidity of conservatively 
managed patients are low with adequate surgical care 
and resuscitation, even where bleeding is prolonged 
and serious pyelographic abnormality, such as 


16 days after left renal injury with persistent bleeding. 8, Photograph of excised kidney, pyelograms of which 


are seen in A. 


showed a filling defect in the left renal pelvis. Explora- 
tion was performed, with a tentative diagnosis that this 
was a renal tumour which had bled following unnoticed 
trauma. Exploration revealed a perinephric extravasa- 
tion of blood with a rupture of the capsular surface. 
Nephrectomy was performed and this showed hamor- 
rhage into and destruction of renal tissue. 

This case corresponds to 2 cases reported by Jones 
(1955), which are described as spontaneous ruptures. 

Case 5.—B. M., aged 16 years, was admitted following 
a vehicular accident. There was gross abdominal tender- 
ness and rigidity on the left side, with heavily blood- 
stained urine. The patient continued to bleed heavily 
for 18 days and required 7 pints of blood. Intravenous 
pyelography on the sth, 11th, and 16th days showed a 
normal right kidney with almost no outlining of the 
calicial pattern in the left. A recurrence of heavy bleeding 
on the 18th day was followed by exploration. The left 
kidney was surrounded by a large hamatoma, was rup- 
tured, and had large surface infarcts. Nephrectomy was 
performed (Fig. 281). Following this she made an 
uneventful recovery. 


DISCUSSION 


This review of 77 cases, with re-examination of 
the 34 cases available for follow-up, suggests some 
guides in the management of this injury. Nephrec- 
tomy is, we believe, very rarely required as an emer- 
gency procedure. When intraperitoneal rupture has 
occurred the hematuria may be minimal or absent. 
Exploration for diagnosis alone will be required here, 
and will usually necessitate nephrectomy. The 


non-function or extravasation, exists. The subsequent 
fate of these patients suggests that almost all of them 
return to good health even if pyelographic evidence 
of physical disturbance to the renal pelvis exists. 
Support for this view may be obtained from other 
centres. 

Sargent and Marquadt (1950), reviewing 206 
cases, maintained an attitude to conservatism. Of 
70 cases of major renal fracture treated conservatively, 
and 2 by operation, 9 developed sequela requiring 
later operation. They counselled expectant treatment 
except where hemorrhage threatens life or where the 
pelvis is grossly disrupted. 

Liska (1957), reviewing 81 cases, had no emer- 
gency operations but required 8 drainage procedures 
and 3 late nephrectomies. He suggested that there 
was little need for early intervention and pursued a 
watching course, operating for sequelz. 

On the other hand Lowsley and Menning (1941) 
recommend “early exploratory operation in cases of 
renal traumatism with hematuria of more than 24 
hours’ duration”’. 

Hodges and others (1951), in a study of 71 cases, 
claimed that 12°8 per cent of minor injury had 
additional severe unassociated renal disease. Further- 
more, 12 out of 14 cases of major injury at later 
follow-up exhibited significant renal sequela on the 
side of injury. Their opinion was that proper 
management of renal injuries required a complete 
utilization of diagnostic facilities and “that early 
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operative interference is indicated in all instances of 
major injury”’. 

Sporadic instances of ischemic kidney with 
hypertension exist in several surveys (Sargent and 
Marquadt, 1950; Jones, 1955). Several other 
isolated reported cases have also been described. 
That this should be so is not surprising, both from the 
perinephric fibrosis and direct renal infarction. 


Fic. 282.—A, Pyelogram taken soon after injury, showing poor function with extravasation 
B, Recent pyelogram. Good function with little residual deformity. 


characteristic of this injury. 


Follow-up from this point of view, beyond the 
period of our survey, would still seem to be worth 
while. 

The well-known axiom that pathological kidneys 
are easily injured cannot be challenged from the 
small number of cases in a series, but the frequency 
of 12°8 per cent quoted by Hodges, Gilbert, and Scott 
(1951) indicated prior selection of their material and 
should not lead to precipitate exploration without 
careful pyelographic study some time after the injury. 
The absence of perinephric infection or abscess in this 
series, as distinct from most other series, suggests 
that the practice of draining perinephric hamatomata 
and possibly of performing routine retrograde 
pyelograms may be factors in this complication. 

Excretion urography provides useful information 
in the diagnosis and management of these patients, 
and this we prefer to routine retrograde examination. 
Orkin (1950), Sargent and Marquadt (1950), Hodges 
and others (1951), and Jones (1955) all showed 
preference for retrograde pyelography in the investi- 
gation of these cases. In most cases it was recom- 
mended early in the disease. Orkin (1950), making a 
plea for accurate diagnosis, claimed that only 28 per 
cent of intravenous pyelography gave satisfactory or 
accurate films, and he felt that every case should have 
a retrograde pyelogram. On the other hand, McCague 
(1950), reviewing 67 cases, refrained from these 
refinements, considering that an intravenous pyelo- 
gram was satisfactory in the majority of cases. Trus- 
cott (1954), in a paper concerned with the radiological 
control of kidney injuries, concluded that valuable 
information can be obtained concerning the nature 
and extent of renal injury by excretion pyelography 
alone. Furthermore, he points out, what is surely a 
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most significant fact, that the presence and function 
of the unaffected kidney can be assessed. 

In this series very few pyelograms were done 
during the early phase of the disease. Since the 
policy of conservatism was adopted, intravenous 
pyelography was, as a rule, done during the admission 
only when a change of policy was contemplated or as 
a non-urgent survey of structural damage. The 


left side). Note also gross meteorism 


majority of patients had pyelograms done at a later 
out-patient visit or just preceding discharge. What 
seems to us a most pertinent point is whether urgent 
pyelography is required and why. If a decision to 
operate is to be made on morphological renal damage, 
then, of course, retrograde pyelography is to be 
preferred. If the patient’s condition rather than the 
pyelogram is a stimulus to explore, then the need for 
accurate assessment of morphology is probably iess 
important. 

Ideally, it was felt that intravenous pyelograms 
should be done fairly early in the course of the bleed- 
ing, subject, of course, to other injuries and the 
patient’s general condition. Retrograde pyelograms 
are felt to be undesirable in the majority of patients, 
and the indications to interfere should not be taken on 
pyelographic evidence alone. 

Lastly, where anuria follows a renal injury, this is 
usually injury to a solitary kidney and must be 
recognized and treated as such. 


SUMMARY 


Seventy-seven cases of closed renal injury are 
reviewed. 

Seventy-two of these patients had been treated 
without recourse to surgery. There were no deaths 
and no serious morbidity amongst these patients 
during their hospital stay. 

Five patients were explored surgically and in 3 
nephrectomy was performed: in only 1 was this 
procedure an emergency. 

Thirty-four patients from this series were available 
for a follow-up study. Only 1 patient was unwell at 
the time of follow-up and this was attributed to an 
unrelated cause. All have good renal function as 
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assessed by pyelography, although 5 of these cases 
showed abnormalities in their pyelograms. One patient 
has developed hypertension since the injury. 

Although statistically incomplete, it is felt that 
this review supports the place of conservatism in the 
management of closed renal unjury. 
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INTRODUCTION 


THE present Hand Clinic at the Royal Victoria 
Infirmary, Newcastle upon Tyne, was first established 
in November, 1949, with the object of improving by 
specialization the treatment of infected and injured 
hands which are all too common in industrial areas. 
The patients undoubtedly benefit from the special 
interest taken in them by surgeons who are making a 
specific study of these problems. 

In 1952 Robins published a paper based on the 
first 1000 consecutive cases of infected hands treated 
in this clinic, but as the number of patients who have 
been treated at this centre is now over 10,000, it is 
felt that a critical review of such a large number of 
patients would be of value. The organization of this 
service remains the same as at the time of Robins’s 
report, with the exception that the hostel has been 
closed for reasons of economy. Instead of the hostel 
facilities, beds have been made available in the 
Professorial Clinic for the more severe cases requiring 
in-patient treatment. The figures do not represent 
the total number of infected and injured hands seen 
at the hospital, as many of the less serious are dealt 
with by the Accident Room staff. Only those patients 
who continued to attend the clinic until discharged 
with a final assessment have been included in this 
study. For the sake of convenience, the report is 
divided into two parts, the first dealing with infections 
a the hand and the second with trauma of the 

d. 


PART I. INFECTED HANDS 


INTRODUCTION 
This part of the report deals with 3440 patients 
with infected hands who continued to attend the 
clinic until discharged. Sixty-two of these patients 
were suffering from two different infections when 
first seen and 3 from three different infections, so 
that the total number of diagnoses made was 3508. 


PRINCIPLES OF TREATMENT 

All patients suffering from infected hands, 
whether the infection is early, established, or late, are 
treated by splinting and slings, and by antibiotic 
therapy, which is always in the first instance penicillin. 

Splinting.—Splinting consists of a layer of gauze 
surrounded by a generous layer of wool and a firm 
crépe bandage. When indicated by the severity of 
the lesion, Kramer wire splints of various widths are 
incorporated in addition to the dressing. A sling is 
always used. 

Antibiotics.—It is the practice of the clinic to 
give a 3-day course of penicillin to all patients what- 
ever the infection unless there is a specific known 
contra-indication, such as allergy of the patient or 
insensitivity of the organism. The penicillin is given 
by injection and is usually procaine penicillin. The 
latter is now used because a large number of patients 
return home. If patients are admitted to hospital 
crystalline penicillin is used. The routine course is 
300,000 units of procaine penicillin once daily for 
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3 days. If the organism proves to be insensitive to 
penicillin, the appropriate antibiotic is used. 

Incision and Drainage.—With few exceptions 
all surgical treatment is carried out under gencral 
anesthesia using 4 pneumatic tourniquet to achieve a 
bloodless field. Incision and drainage are used only 
after it is felt that localization has been established. 
In the early cases incision and drainage are considered 
sufficient surgical intervention. In the established 
cases excision of the slough with unroofing of the 
abscess is the standard practice. The bloodless field 
enables the surgeon to dissect away the slough from 
such structures as digital arteries and nerves. 
Incisions are placed over the site of pointing in the 
established cases. Where the infection has become 
localized, but there is no evidence of skin necrosis, 
classic incisions are used, but it is stressed that where 
pointing occurs the incision must be over such a point. 
It has become obvious, as Bolton, Fowler, and Jepson 
(1949) have pointed out, that the pus will ultimately 
drain through the site of pointing despite other 
incisions. 

The drains used consist of wicks of tulle gras or 
nylon thread. Through-and-through drains are not 
used. Polythene tubes are used in tendon-sheath 
infections. 

The surgical treatment of the different sites of 
infection will be discussed under their separate 
headings. 

Skin-grafting.— Following the excision of large 
sloughs and where large areas of skin have suffered 
infective necrosis it is the practice to graft the 
granulations when the latter become flush with the 
surface. By this means great saving of healing time 
can be effected and much scarring and contracture 
avoided. The thin Thiersch graft is always used 
because of the greater certainty of success. 


CLASSIFICATION OF INFECTIONS 
The infections are classified according to Table /. 


INDIVIDUAL LESIONS AND THEIR 
TREATMENT 

1. Paronychia.—This was the commonest lesion 
seen in our series, a diagnosis of acute paronychia 
being made 743 times and chronic paronychia 149 
umes. 

Treatment.— 

a. Acute Paronychia.— 

Early cases: When seen very early antibiotics 
alone may cause complete resolution, Otherwise, 
treatment follows the method suggested by Pilcher, 
Dawson, Milstein, and Riddell (1948). Such simple 
elevation of the nail-fold avoids the classical flap with 
its longer healing time. 

Established cases: If pus has spread through the 
tissue of the nail-fold, the classic approach with 
elevation of the cuticular flap is used. If pus is also 
present deep to the nail the separated portion of the 
latter is elevated and excised to give adequate drain- 
age. Careful scrutiny is made at this time to ensure 
that no portion of the proximal nail is left behind. 
This avoids chronic discharge from such a remnant. 

Chronic Paronychia.—The whole nail is 
removed in these cases and the nail-fold elevated 
after lateral incisions. The whole nail-bed is carefully 
explored for nail remnants, granulation tissue, and 
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epithelial debris, all of which must be removed. If 
any sinuses leading into the pulp space are revealed 
adequate arrangements are made for drainage. The 
nail-fold is then allowed to fall back into its correct 
position leaving a strip of tulle gras lying across the 
nail-bed as a drain. 

Paronychia must be distinguished from those 
cases which are primarily a pulp infection with 
tracking of the pus around the phalanx into the lateral 
portion of the nail-fold or sub-ungual area. Similarly, 
primary sub-ungual infections following hamatoma 
or foreign bodies localized under the nail must be 
distinguished from paronychia. 

Removal of the overlying nail deals with the sub- 
ungual foreign body or hamatoma. Extensions of 
infection to the pulp space are also dealt with by 


Table 1,—CLASSIFICATION OF INFECTIONS 


Infections around the nail 
Acute paronychia 
Chrome paronychia 

Subcuticular infections 

Subcutaneous infections 
Pulp space 

simple 
with skin necrosis 
with osteitis 


Proximal compartment of finger 
Middle compartment of finger 
Distal palm and web space 
Proximal palm 
Dorsum 
Deep palmar infections 
Thenar 
Mid-palmar 
Tendon sheath infections 
Septic arthritis 
Cellulius 
Miscellaneous 
Erysipeloid 
Infected dermoid cyst 
Infected papilloma 
Infected fracture 


Infected laceration 
Infected carcinoma 
Chrenic granuloma 
Sutch abscess 


removal of the nail and drainage is established 
through the sinus without the necessity of resorting 
to a fresh pulp incision. 

2. Subcuticular Infections.—A diagnosis of 


subcuticular infection was made 87 times. A sub- 
cuticular infection is a collection of pus beneath the 
epidermis separating the latter from the dermis. It 
may result from infection of a simple blister or may 
arise primarily from an infection in the site described. 
It may also be an indication of a subcutaneous 
infection with the collar-stud type of exit through a 
breached dermis. In the latter case it is merely a sign 
of an underlying infection and must be treated as 
such. In the simple subcuticular infection unroofing 
the blister without anawsthesia is adequate. 

3. Subcutaneous Infections.—Subcutancous 
infections may occur anywhere in the hand and 
probably arise in the majority of cases from some 
minor wound which penetrates the dermis. In 
established cases there is a pocket of pus or seropus 
surrounded by a zone of necrosis which may or may 
not involve the overlying skin. In patients where 
localization has failed to occur, infection may have 
spread laterally into other subcutaneous compart- 
ments or deeply through the underlying fascia. For 
example, subcutaneous infections of the proximal 
compartment may spread into the web space and 
thence into the tissues of the palm or vice versa. In 
manual workers where the palmar skin is particularly 
thick, spontaneous superficial drainage is sometimes 
impossible and spread may then occur through the 
palmar fascia to form a deep palmar abscess. For 
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the same reason in these hands infection starting in 
the subcuticular layer may become subcutancous. 

a. Pulp Space—A_ diagnosis of pulp-space 
infection was made 834 times. The importance of the 
early diagnosis and treatment of this common 
condition lies in the fact that delay, as evidenced by 
the duration of the patient’s symptoms when first 
seen, results in a greater chance of sequela (Table 11). 


Table or PULP-sPACE INFECTIONS 


PATIENTS WITH 
(Skin Necrosis or 
Osteitis or Spread 
to Nail 


DeLay 
(Duration of 
Symptoms 
in Days 


Toran No 
or PATIENTS 


PATIENTS WITH 
No 


Per cent 


o-3 
4-7 
8 or more 


Mean treatment time:—No sequcle days. Sequel 195 days 


These sequelx bring in their train an increased treat- 
ment time and consequent loss of work. Those 
without sequela required an average of 1§°5§ days’ 
treatment time, whereas those with sequel took 19°§ 
days’ treatment time. 

Treatment: Bolton, Fowler, and Jepson (1949) 
state: “The correct treatment for infection of the 
pulp space is incision and we believe that the only 
question to be determined is which incision is the 
best.”’ It is agreed that the choice of incision is 
important and that the standard lateral incisions or 
the ‘crocodile’ incision leave much to be desired, but 
it is felt that there is a place for conservative treat- 
ment with penicillin in some carly cases. In our series 
42 of 834 pulp-space infections were treated 
conservatively. 

The majority of pulp infections require surgical 
incision (792 out of our 834), and unless the infection 
is laterally situated it is doubted whether any 
advantage accrues from the use of a lateral incision. 
The bilateral incision seems to us unnecessarily 
savage and indeed sometimes harmful as it may cause 
necrosis of the overlying skin. The crocodile incision 
around the tip gives a deformed pulp, and it may 
often have painful sequela. It is our practice to 
incise over the area of maximum tenderness. The 
necrotic tissue which lines the abscess is excised and 
if necessary a small ellipse of skin is removed to 
ensure adequate drainage. The abscess cavity is 
drained by a tulle gras wick and the wound allowed to 
heai by granulation. If there is skin necrosis the dead 
dermis is removed and the abscess drained through 
the resulting hole. If the area of dermal necrosis 
is large skin-grafts are ultimately applied to the 
granulations to speed healing and minimize deformity. 

b. Compartment Spaces.—A diagnosis of com- 
partment-space infections was made 638 times (388 
in the proximal compartment and 250 in the middle 
compartment). 

Treatment: In the established case surgical 
intervention is desirable as well as antibiotic treat- 
ment. If there is no obvious area of skin necrosis 
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then a lateral incision so placed that it is anterior to 
the line of the neurovascular bundle should be made. 
This incision should stop well short of the inter- 
phalangeal joint lines. Once the pus and necrotic 
tissue are removed careful inspection of the tendon 
sheath should be made. Only in rare cases is it 
necessary to make a counter incision on the other side 
of the finger. If this has to be done to ensure adequate 
drainage, under no circumstances should a through- 
and-through drain be used. Where these lesions are 
already pointing through the skin, even if it is in the 
centre of the palmar aspect of the compartment, the 
most satisfactory results are obtained by excision 
of the slough and drainage through the area of 
pointing. 

c. Distal Palm and Web Spaces.—A diagnosis of 
distal palm and web-space infection was made 435 
times. 

Treatment: 

i. Distal palm infections are drained through 
necrotic areas of skin if present, but otherwise through 
an incision over the point of maximum tenderness or 
fluctuation. Incisions are made in the longitudinal 
axis of the hand. The cavity is explored and, if 
extension has occurred deep to the palmar fascia, a 
second incision in the proximal palm may be 
necessary to establish adequate drainage. Tulle gras 
drains are always used. 

ii. Web-space infections are drained by an 
anteroposterior incision which cuts through the web, 
bearing in mind the anatomical arrangement of the 
digital nerves and vessels. If the infection has passed 
deep to the palmar fascia a proximal incision as 
described above may be necessary to establish 
adequate drainage. Tulle gras drains are inserted 
into all incisions. 

d. Proximal Palm.—These are less common than 
distal palm infections presumably because it is not a 
blister area. This condition was diagnosed 135 times 
in our series. 

Treatment: This consists in making adequate 
incisions either over the point of maximum tenderness 
or over necrotic areas of skin, using a skin crease 
where possible. In either case careful exploration 
(under vision) is made of the palmar fascia. If 
penetration has occurred the fascia is widely incised 
and further inspection carried out to ensure that 
neither the thenar nor the mid-palmar spaces are 
involved. 

e. Dorswm.—Infections of the dorsum of the hand 
account for 209 of our diagnoses. 

Treatment: Antibiotics may lead to resolution 
without pus formation. More commonly the lesion 
is first seen as a boil which is pointing in one place. 
This is incised preferably by a cruciate incision; pus 
is evacuated, the slough excised, and the resulting 
cavity drained with a tulle gras wick. If a carbuncle 
has formed the same procedure is adhered to, but if 
skin destruction has been extensive carly skin-grafting 
of the granulating surface reduces scar-tissue forma- 
tion to a minimum. 

A large abscess in the subcutaneous tissues is 
incised and drained in the usual manner, The cavity 
is explored to see whether it extends deep to the 
tendons and adequate drainage is obtained. 

4. Tendon-sheath Infections.— These accounted 
for 31 of our diagnoses. Acute pyogenic infection of 
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the tendon sheaths of the back of the hand and 
wrist, though theoretically possible, has not been 
encountered in this clinic. 

Treatment.— 

Early cases: If a case is seen very early, con- 
servative treatment using systemic penicillin and 
splinting may be successful in aborting the infection. 
This treatment is carried out in hospital and the hand 
is examined carefully by a doctor at least twice a day. 
Crystalline penicillin in large doses is used (500,000 
units, 6-hourly). If the pain and tenderness diminish 
within 12 hours of the commencement of treatment, 
operation may not be required. Careful watch must 
be kept for a relapse which may occur if the organism 
develops resistance to the penicillin. Penicillin is 
continued for at least 7 days. Once the tenderness has 
gone (usually within 4 days) gentle active exercises 
within the limits of pain are encouraged for a short 
period each day when the splint is removed. Gradually 
the exercise is increased to a maximum about the 
tenth day. At this stage the infection has been over- 
come, but adhesions are beginning to form. Flexion 
may still be painful because the sheaths remain 
distended by an excess of synovial fluid which has 
not yet been absorbed. Exercises are persevered 
with until no further improvement occurs. 

Later cases: If the signs of tendon-sheath infection 
are well marked then operation must be undertaken 
as quickly as possible. The patient is admitted. to 
hospital and given crystalline penicillin (500,000 units 
6-hourly) and the hand is splinted. 

a. Thecal Whitlow.—Under general anesthesia 
and using a tourniquet to give a bloodless field lateral 
incisions are made in the proximal and middle com- 
partments. Avoiding the neurovascular bundle, the 
sheath is incised in the same line as the skin incisions. 
Thin purulent fluid will escape. In all but the very 
late cases the tendon appears shining and unharmed. 
A small-bore polythene tube is then inserted through 
each incision into the tendon sheath and the skin 
loosely approximated. Penicillin solution (strength 
100,000 units per ml.) is then syringed into one tube 
and allowed to drain out of the other. The procedure 
is then reversed so that the sheath is thoroughly 
washed out. The hand and finger are then bandaged, 
using plenty of wool and a splint, in such a way that 
the polythene tubes can be easily found for further 
thecal lavage every 4 hours without disturbing the 
dressing. The tubes are removed at the end of 
48 hours and exercises encouraged from the third day 
onwards. Parenteral penicillin must be continued 
for 7 days but should, if necessary, be changed 
immediately for the appropriate antibiotic as soon as 
a bacteriological report on the pus is available. 
Exercises must be continued until no further benefit 
occurs. 

6. Infections of Ulnar Bursa.—An incision is made 
into the theca of the little finger on the medial aspect 
of the proximal compartment. A larger quantity of 
the pus will escape than with the thecal whitlow. 
A probe is passed into the palm along the synovial 
sheath and an incision is made over its point using an 
appropriate skin crease and taking care to avoid 
vessels and nerves. The probe is withdrawn and 

passed through the palm incision and proximally in 
the sheath beneath the flexor retinaculum so that its 
point can be felt above the wrist. An incision is then 


made over the point to enter the synovial sheath 
there. If the signs pre-operatively indicate that the 
radial bursa is also involved, this is opened as 
described below. 

Polythene tubes are inserted in each incision in 
such a way that the whole of the sheath from the 
little finger to the wrist can be washed out with 
penicillin solution. The incisions are closed round 
the tubes and a firm padded dressing and splint 
applied. The fingers should be in ‘the position of 
function’. Penicillin lavage is given every 4 hours. 
Provided that the infection is under control the tubes 
are removed on the third day and active exercises 
started. Vigorous exercises are encouraged as the 
hand improves to try to establish good movement 
before adhesions become fibrous. 

c. Infections of the Radial Bursa.—An incision is 
made into the theca of the flexor pollicis longus 
tendon on the radial side of the proximal compart- 
ment of the thumb. Pus will escape. A probe is 
passed proximally along the tendon sheath, beneath 
the carpal ligament, until its point can be palpated 
above the wrist. A second incision is made longi- 
tudinally over the tip of the probe to enter the 
proximal part of the tendon sheath. The probe is 
withdrawn and two polythene tubes introduced into 
the tendon sheath, one from the distal incision and 
one from the proximal incision. A third polythene 
tube is introduced into the thumb incision and 
directed distally along the theca. Through these tubes 
the whole length of the tendon sheath is now washed 
out with penicillin solution. The incisions are closed 
round the tubes. If the signs indicate that the ulnar 
bursa is also involved, it is opened as described above. 
A firm dressing and padded splint are then applied 
with the thumb slightly flexed. The tubes are 
arranged within the dressing in such a way that they 
are easily accessible for 4-hourly penicillin lavage of 
the theca. 

5. Deep Palmar Infections.—We have included 
in this diagnosis all those infections of the palm in 
which pus had been found deep to the palmar fascia. 
The diagnosis was made on 48 occasions. 

In those cases where the pus is wholly superficial 
to the plane of the flexor tendons it is termed a sub- 
aponeurotic infection, but where pus is found deep 
to the plane of the tendons then it is diagnosed as a 
deep palmar infection either of the middle palmar 
space or of the thenar space. 

Whereas subaponeurotic infections are relatively 
common (accounting for 43 out of the total of 48 
diagnoses), infections of the middle palmar space and 
thenar space are rare. There were 4 thenar space 
infections and only 1 mid-palmar space infection in 
this series. 

Treatment.— 

Subaponeurotic infections: Conservative treatment 
is usually not indicated as pus formation has usually 
occurred when the diagnosis is made. Operation 
must be carried out in a bloodless field. A generous 
incision is made over the area of maximum tenderness, 
using a skin crease where possible, through skin and 
palmar aponeurosis. The incision should be adequate 
to allow a thorough exploration of the full extent of 
the abscess in order to exclude extension to the deep 
spaces. After evacuation of all pus and slough a 
drain of tulle gras is inserted through the palmar 
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fascia to reach the depths of the abscess cavity and 
ensure that free drainage is secured. 

Mid-palmar space: The same incision is used as 
for the subaponeurotic infection, a bloodless field 
being essential. Once the tendons have been reached 
they are carefully separated by blunt dissection and 
the pus evacuated. The abscess cavity is thoroughly 
explored and, if a counter incision is thought advisable 
because of extensions into web spaces or hypothenar 
muscles, it may be made at this time in the web space 
concerned or along the line of the fifth metacarpal. 
Tulle gras drains to the depths of the cavity should be 
placed in all incisions. 

Thenar space infections: A bloodless field is 
essential. The incision is placed either over the site 
of pointing or over the area of maximal tenderness. 
This invariably means that the incision is either 
transversely across the first web space or along the 
line of the skin crease demarcating the thenar 
eminence. If pus is found subcutaneously the sinus 
is followed into the thenar space and adequate 
drainage established. If pus is not found sub- 
cutaneously, then the deep fascia covering the thenar 
muscles is incised and a track opened deep to the 
adductor muscles into the abscess cavity. Drainage 
with tulle gras is established through all incisions. 

6. Cellulitis.—In this group we have placed 
(1) those infections seen before the occurrence of pus 
and which resolve without its formation, and (2) those 
cases in which exploration for pus was undertaken 
but none found or subsequently formed. In all, a 
diagnosis of cellulitis was made on 70 occasions. The 
infections in the first group were treated con- 
servatively with antibiotics, splinting, and sling. 

7. Joint Infections.—Septic arthritis was diag- 
nosed 14 times in our series. 

Treatment.— 

Early: These cases can be successfully treated by 
antibiotics and rest. The patient is given penicillin 
and the hand is splinted in the position of function. 
The patient is put to bed. Each day the patient and 
his joint are carefully examined. If the infection is 
resolving all the physical signs will gradually decrease 
and the joint will become painless and move freely 
within a week. Antibiotic therapy should continue 
for 3 weeks so that latent bone infection does not 
flare up. Serial radiographs will show osteoporosis 
followed by re-ossification. In these cases a normal 
joint should result. If resolution does not occur 
quickly, aspiration of the joint together with injection 
of penicillin into the joint cavity may speed its cure. 

Later cases: In these cases crepitus indicating 
cartilage destruction may be elicited on movement. 
These joints must be drained and drained adequately. 
Antibiotic therapy is given from the start. At opera- 
tion, under general anesthesia and in a bloodless field, 
the joint is opened by a transverse incision passing 
through the extensor tendon. The cartilaginous 
surfaces are inspected, loose cartilage removed, and 
the surfaces are curetted. If bone destruction has 
occurred all dead bone is removed. The joint is 
lightly packed with tulle gras and the finger immobi- 
lized. The packing is changed after 7 days and this 
procedure is repeated each week until the wound is 
healed. Bony union almost always occurs so that the 
sacrifice of the extensor tendon is unimportant. 
Other incisions can be employed, but the risk is that 
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poor drainage will allow the arthritis and bone 
destruction to continue. 

Very late cases: Where extensive bone destruction 
has already occurred amputation may be advisable. 
Where a case of suppurative arthritis fails to respond 
to surgical drainage, amputation may be desirable to 
prevent further proximal spread. If this is done, an 
amputation is planned well proximal to the joint. 
The flaps are only loosely approximated so that free 
drainage will occur if infection intervenes. 

8. Miscellaneous Groups.— 

a. Infected Lacerations.—This diagnosis was made 
49 times. Removal of stitches and drainage is 
necessary. A careful search of the wound is made in 
case injury to bone, tendon, or joint has occurred. 

b. Infected Implantation Dermoid Cysts.—Twenty- 
nine cases are included in our series. They occurred 
on the palmar surface of the hand and fingers or in 
amputation stumps. The treatment consists of 
incision and curettage or excision. 

c. Infected Fractures—There were 21 cases. 
These cases were usually fractures of the terminal 
phalanx where a subungual hematoma had become 
infected. They were commonly referred to us as 
paronychia, but a history of injury can usually be 
obtained and the condition is very painful. Treatment 
consists of removing the nail, curetting the bone-end, 
and draining the fracture site. This, together with 
antibiotics and immobilization, results in resolution 
of the infection and union of the fracture. 

d. Chronic Granuloma.—This diagnosis was made 
10 times. In our experience there are two situations 
in which chronic granulomata may occur: (1) In 
association with chronic paronychia; (2) In association 
with infected and often untreated minor lacerations in 
which a foreign body may be present. 

Treatment: Where the granuloma is growing in 
the nail-fold, in addition to curetting the granuloma, 
exploration is required so that the causal nail or nail 
fragments may be removed. 

Where the granuloma is in association with an old 
injury, curettage of the lesion is required, together 
with a careful search for foreign bodies, which are 
removed if found. 


ANALYSIS OF MATERIAL SURVEYED 


1. The Geographical Area from which our 
Cases were drawn.—Of the 3440 cases, 3428 lived 
in the area served by the Royal Victoria Infirmary. 
The remaining 12 cases came from ships temporarily 
in the Port of Newcastle. It can be seen from the map 
(Fig. 283) that the bulk of the local cases was drawn 
from Newcastle itself and the area within a radius of 
15 miles. A few patients came from places more than 
35 miles away. 

2. Sex Incidence (Table III).—There was a 
preponderance of males over females (4°9 : 10) 
among our patients treated in the hand clinic. 


Table I11,—Sex INCIDENCE 


Sex No. of Patients 
2844 


3. Day of Week when first seen (Table 1V).— 
The figures suggest that some patients may delay 
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seeking advice for infected hands on Sundays and 
then attend during the early days of the week. 

4- Nature of Work (Table V).—The greatest 
single group of our patients was comprised of 
‘manual dirty’ workers—that is, patients who use 
their hands at their jobs and who are unable by the 
nature of their work to keep their hands clean. 


JOURNAL OF 


TOTAL CASES 3440 


FG. 283.—Infected hands. The geographical area from 
which our cases were drawn. 


5. Frequency of Diagnosis (Table VJ).—The 
relative frequency with which each diagnosis was 
made can be seen in Table VI. 

6. Age of Patients (Fig. 284 and Table VII).— 
Fig. 284 shows the distribution of ages among our 
patients compared with the age distribution of the 


Table I1V.—Day oF WEEK WHEN FIRST SEEN 


Day of Week 
Monday 
Tuesday 
Wednesday 
Thursday 
Friday 
Saturday 
Sunday 
Not known 


Total 


No. of Patients 


population at risk. It can be seen that the highest 
incidence of infection was in those patients included 
in the age-group 2I-—30 years. 

It is interesting to note that the incidence in the 
10-year-olds and under was considerably less than 
would be expected from the total population of this 
group, whereas in the 11-40-year-old groups the 
incidence is more than expected. 

Table VII shows the average age for each 
diagnosis. 


SURGERY 


7. Site of Infection (Fig. 285).—Of our 3440 
patients 44 were infected at two sites when first seen 
and I at three sites, so that a total of 3486 sites has 
been analysed. 

As would be expected, infections were commoner 
in the right hand than in the left. Whereas in the 
left hand the thumb, index, and middle fingers were 


Table V.—-NATURE OF WORK 


Patient's Work 
Manual, dirty 
Manual, clean 
School 
Administrative 
Too young for school 
Retire 
Unemployed 
Not known 


Total 
Table VI.—FREQUENCY OF DIAGNOSIS 


Ne. of 
Diagnosis Diagnoses 

Acute paronychia 743 
Subcutaneous infection 

Pulp space simple 

Distal palm and web space 

Proximal compartment 

Pulp space with skin necrosis 

Middle compartment 

Dorsum 
Chronic paronychia 
Subcutaneous infection. Proximal palm 
Subcuticular infection 
Cellulitis 
Infected laceration 
Subcutaneous infection. Pulp space with osteitis 
Deep palmar infection. Subaponeurotic 
Tendon-sheath infection 
Infected dermoid cyst 
Infected fracture 
Septic arthritis 
Chronic granuloma 
Deep palmar infection. Thenar 
Infected papilloma 
Deep palmar infection. Mid-palmar 
Erysipeloid 
Sutch abscess 
Infected carcinoma 


Total diagnoses, 3508; Total patients, 3440 
(some had two or more simultaneous 
infections) 


Table VII.—AVERAGE AGE FOR EACH DIAGNOSIS 


(Does not include diagnoses where there were 
10 or less cases) 


No. of Patients 


Average Age 
(years) 
42:8 
42°5 


Diagnosis 

Tendon-sheath infection 
Septic arthritis 
Infected dermoid cyst 
Subcutaneous infection 

Dorsum 

Pulp space with osteitis 

Proxumal compartment 
Cellulitis 
Deep palmar infection. Subaponeurotic 
Infected laceration 
Subcutaneous infection. Proximal paln 
Chronic paronychia 
Subcutaneous infection 

Pulp space simple 

Middle compartment 

Pulp space with skin necrosis 

Distal palm and web space 
Acute paronychia 
Subcuticular infection 
Infected fracture 


40°7 


infected in descending order of frequency, in the 
right hand both the index and middle fingers were 
infected more frequently than the thumb. Web-space 
infections were commoner in the right hand than the 
left. 

8. Lymphatic Involvement.—When first seen 
25§ patients had epitrochlear or axillary lymph- 
adenitis without lymphangitis, 144 patients had 
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lymphadenitis with lymphangitis. In 67 patients 
lymphangitis was seen without lymphadenitis. 

9. Radiographic Investigations (7 able V1II).— 
It is the practice in the clinic to radiograph hands in 
which there is a suspected foreign body and also 


AGE DISTRIBUTION - our cases 


798 
— 


768 


NUMBER OF PEOPLE 


253 


patients shows that the average time for which 
patients endured symptoms before seeking the advice 
of a general practitioner was 5-2 days, but those who 
came direct to the hand clinic had had symptoms for 
an average of 6-9 days. 


AGE DISTRIBUTION - 


(TYNESIDE CONURBATION, 1955 ) 


20'21-3O' 3+ 40'4/- SONS/- 60) 


AGE-years 
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Fic. 284.—Infected hands. Comparison of age distribution of patients in the survey with age distribution of population at risk. 


hands where there is reason to suspect that bone or 
joint involvement might be present. Of 213 patients 
radiographed, 131 showed no abnormality. Table 


Table VIII.—RESULTS OF RADIOGRAPHIC 
INVESTIGATIONS 
Result No. of Patients 
No abnormality 
Foreign body 
Osteivs 
Sequestrum 
Osteoporosis 
Arthritis 
Periostitis 


Total 


Table LX.—TyYPpEs OF INJURY PRECEDING INFECTION 


InyuRY 


Puncture 
Laceration 
Blister 
Contusion 
Abrasion 
Foreign body 
Burn 


Non-specified injury 


Total 


VIII indicates the nature of the positive findings in 
the remainder. 

10. Duration of Symptoms before seeking 
Advice (Fig. 286).—Analysis of the figures from all 


11. Type of Injury preceding Infection 
(Table I1X).—A history of injury was given by 1610 
patients, which represented 46:8 per cent of the total, 


3486 


Total number of infections 
Total number of potients 


TOTAL LEFT HAND TOTAL RIGHT HAND 
1450 2036 
FiG. 285.—Infected hands. Site of infection. 


so that injury, occupational or otherwise, was a 
predominant aetiological feature in our cases of 
sepsis of the hand. The detailed analysis of the type 
of injury is shown in Table 1X. 
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12. Month and Day of Accident (Figs. 287, 
288).—The number of accidents which occurred in 
each month was similar, although February, March, 
May, and December showed higher figures for 
accidents at work than the other months. Accidents 
at home did not vary significantly from month to 


FIRST SEEN AT RVI 


254 


MEAN DURATION 6-9 DAYS 


939 


23 


NUMBER OF PATIENTS 


170 


JOURNAL OF 


SURGERY 


III patients more than one operation was required 
before the infection was brought under control, and 
33 patients were treated by skin-grafting in order to 
speed the healing process. 

14. Antibiotic Treatment.—As has already 
been stated, penicillin was given routinely to patients 


FIRST SEEN BY GP 
MEAN DURATION 5:2 DAYS 


O—3 4-78-14 15-28 OVER 
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DURATION OF SYMPTOMS (ayS) 
F1G. 286.—Infected hands. Duration of symptoms before first seeking advice. 
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FiG. 287.—Infected hands. Relationship between injury and calendar month. 


month (Fig. 287). As far as the daily accident figures 
were concerned, the smallest number occurred on 
Sundays (111) and the greatest number on Fridays 
(269) (Fig. 288). 

13. Treatment given.—Although the majority 
of cases (2812) were treated in the routine way by 
incision and drainage followed by a course of 
penicillin, 82 cases required dressings only, 247 
penicillin only, while 55 patients were treated by 
incision alone because they stated they were sensitive 
to penicillin. In 24 cases antibiotics other than 
penicillin had to be given because the organism 
concerned proved to be resistant to penicillin. In 


unless there was a known sensitivity to that drug. If 
the infection did not respond to penicillin therapy 
within three days culture of the organism was carried 
out to ascertain its nature and sensitivity. Culture 
was also carried out in infections which, on clinical 
assessment when first seen, appeared to be due to a 
particularly virulent organism. Once the sensitivity 
of the organism was determined the appropriate 
antibiotic was given. 

In 24 cases the organism was cultured because of 
failure to respond to penicillin and in 62 cases 
because of the suspected excessive virulence of 
the organism. 
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15. Attendance at Clinic.—On the average each 
patient was seen once in every 3:3 days of his treat- 
ment. It has been our practice to take all dressings 


Table X.—MEAN DURATION OF TREATMENT 
ACCORDING TO DIAGNOSIS 


Mean 
Treatment 
Diagnosis 


Septic arthritis 

Subcutaneous infection. Pulp space with osteitis 

Tendon-sheath infection 

Infected fracture 

Deep palmar infection. Thenar 

Infected laceration 

Erysipeloid 

Infected carcinoma 

Chronic granuloma 

Deep palmar infection. Subaponeurotic 

Chronic paronychia 

Subcutaneous infection 

Pp space with skin necrosis 

Middle compartment 
Proximal compartment 
Distal palm and web space 
Pulp space infection simple 
Dorsum 
Proximal palm 

Acute paronychia 

Infected papilloma 

Cellulitis 

Deep palmar infection 

Stitch abscess 

Infected dermoid cyst 

Subcuticular infection 

All diagnoses 


In some patients two or more of the above 
conditions co-existed. 


down for inspection on the third day after the day of 
operation; the frequency of subsequent visits was 
then determined by the individual surgeon. Our 
figures also show that each patient on the average 
made five visits before treatment was completed. 
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aT HOME 
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Fic. 288.—Infected hands. Day of week when injury 
occurred: 253 amen were unable to say the exact day when 
injury occurred. 


16. Duration of Treatment (Table X).—The 
mean treatment time for all cases was 16:4 days. The 
mean treatment times according to the individual 
diagnoses can be seen in Table X. 


APPRAISAL OF RESULTS 


It is fully appreciated that all methods of appraisal 
of results are probably open to some objection. The 
criteria used by us have been length of treatment 
time required and earning capacity; these are 
discussed in detail below. 
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Length of Treatment Time.—Many factors 
influence the exact duration of the patient’s period 
under treatment. One factor is the degree of healing 
which is acceptable to the surgeon before discharge 
from the clinic. Although the finger may not require 
further expert dressing, it is often far from being 
usabie in the patient’s employment, particularly where 
this involves dirty and heavy manual work. Our 
criterion for discharge from the clinic is the patient’s 


Table XI.—-DELAY IN RETURN TO WORK AFTER BEING 
DISCHARGED FIT FROM THE CLINIC 


(Total 151 Patients) 


Return to Work 
Before advice 

When advised 42 

yk. after advice 17 

. after advice 13 

yk. after advice & 

. after advice s 

. after advice 3 

1 

I 

9 


Per cent 
1 


. after advice 
. after advice : 
. or more after advice 


fitness and readiness, as assessed by the surgeon, to 
go back immediately to his former employment. 

Where the movement is short of full a period of 
physiotherapy supervised by the sister-in-charge of 
the clinic is always tried, and the patient only 
discharged when it is quite certain that no further 
improvement is likely. It should be stated that very 
often this period of physiotherapy has extended over 
many weeks in the severer types of infection and 
injuries, and has tended in certain cases to result in a 
very long treatment time. Many cases are, in fact, 
healed long before discharge, but in our opinion the 
patient is not fit for discharge until the maximum 
possible recovery of movement has been obtained. 
It is fully realized that, although a hand may have a 
full range of movements, dexterity and suppleness 
may have been lost temporarily if not permanently. 

Another factor is the manner in which this 
clinic has been run. There is a particular surgeon 
on duty on the same day each week, and each surgeon 
is responsible for those patients first attending on his 
day, so there may often have been a tendency to extend 
the period of treatment for an extra day or two until 
the patient’s own surgeon was again on duty. 

It has been shown by Wilkes (1954), who studied 
in detail the ultimate time of return to work of 151 
of our patients with septic hands, that only 42 per 
cent in fact took our advice to return to work 
immediately. Details of the other 58 per cent can be 
seen in Table XI. 

Factors influencing Length of Treatment 
Time.—An attempt has been made to analyse some 
of the factors which might be thought to influence the 
duration of treatment. 

1. Place of Injury (Work or Home).—It was felt 
that there might well be a difference between the 
treatment time for a patient whose infection arose in 
an injury sustained at home and one whose infection 
arose in an injury sustained at work. In those where 
questions of compensation are present delay in 
return to full function might well be expected. In 
fact, the mean treatment times in days were not 
statistically different, being 16:9 days for those 
resulting from injuries at work and 16°8 days when 
the injury occurred at home. 
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2. Finger Affected (Table XII).—The mean 
treatment times have been calculated for each finger, 
but there did not appear to be any significant 
difference between any of the fingers of the hand, nor 
did the figures show any statistically significant 
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F1G. 289.—Infected hands. Variation of mean treatment time 
with delay in attendance at Royal Victoria Infirmary. 


difference in treatment time between the fingers of 
the right hand compared with the fingers of the left 
hand. 

3. Diagnosis (see Table X).—From Table X it can 
be seen how the mean treatment time varied with the 
diagnosis. The shortest treatment time was that 
required for subcuticular infections (mean 4:8 days) 


Table XII.—MEAN TREATMENT TIME ACCORDING 
TO FINGER INVOLVED 


Finger Mean Treatment 
Involved Time (days) 
Right Thumb 
ndex 
Middle 
Ring 
Little 


Left Thumb 


Little 


and the longest treatment time was that required for 
joint infections (mean §8-2 days). 

4. Delay in Attendance (Figs. 289, 290).—An 
analysis has been made of the relationship between 
the delay in attendance (i.e., the duration of symptoms) 
before attendance at the hand clinic and its apparent 
effect on the subsequent duration of treatment. The 
details can be seen in Fig. 289. It is evident that there 
was a close relationship between these two factors, 
such that the greater the delay in attending the hand 
clinic the longer the treatment. It is recognized that of 
those patients who delay in seeking advice some may 
recover spontaneously, so that possibly only the more 
severe cases are seen in the hand clinic. This fact may 
be partly responsible for the longer treatment time 


required for these cases, but we believe that delay in 
seeking advice is a major factor in determining the 
length of treatment time. 

There was also a close relationship between the 
number of days the patient was off work before he 
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Fic. 290.—Infected hands. Variation of mean treatment time 
with time off work before seeking advice. 


attended the hand clinic and the duration of his 
treatment (Fig. 290). 

5. Previous Treatment (Table XIII).—The effect 
of previous treatment on the duration of treatment in 
the hand clinic can be seen in Table XIII. It would 


Table XIII.—EFFECT OF PREVIOUS TREATMENT ON 
‘TREATMENT TIME 


Mean 
Treatment No. of Treatment 
Patients Time 


Ointments 


appear that the application of ointments, dressings, 
and fomentations were all harmful in that they 
tended to prolong the subsequent treatment time. 
6. Sex of Patient (Table XIV).—It is interesting 
to note that in our series the male patients required a 


Table XIV.—RELATIONSHIP BETWEEN SEX OF PATIENT 
AND TREATMENT TIME 
Sex Treatment Time 
(days) 
Male 16°8 
Female "$6 


longer treatment time than the female patients. This 
may be due to the fact that they represent a younger 


age-group. 
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7. Day of Week when first seen (Fig. 291).—It was 
suggested on page 251 that patients delay seeking 
advice for infected hands on Sundays and then report 

19> 
18-6 


are inevitably dirty while they are at work, e.g., 
mechanics. In contrast, ‘administrative workers’, 
which includes all those who do not have to use 


MEAN TREATMENT TIME 


MON TUES WED 


THURS FRI SAT SUN 


Fic. 291.—Infected hands. Variation of mean treatment time with day of week when first seen. 


at the beginning of the following week. The effect of 
this possible delay in seeking advice on Sundays is 
found on examination of the treatment times, which 
were longer for patients first seen on a Monday than 
on any other week-day. 

8. Type of Accident (Fig. 292).—As has previously 
been stated there was a history of injury as the initial 


Table XV.—VARIATION OF MEAN TREATMENT TIME 
WITH TYPE OF WORK 


Nature of Work No. of Mean Treatment 
atients Time (days) 
Manual, clean 16°6 
Manual, dirty 16°9 
Administrative 
School 14°0 
Under 121 
Retired 
Unemployed 17°97 
Unknown 


Total 16°4 


cause of infection in 1610 of our cases. The effect on 
the treatment time of each type of injury is shown in 
Fig. 292. 

The crushing injury and the contusion result in 
the longest treatment times. In both of these there 
tends to be a volume of devitalized tissue associated 
with the breach in the surface, and this, if involved in 
infection, probably accounts for the prolonged treat- 
ment time. 

9. Type of Work (Table XV).—It is surprising to 
note that the state of the patients’ hands as influenced 
by the nature of their work had very little influence on 
the mean treatment time (Table XV). ‘ Manual clean 
workers’, constituting a group who while working 
with their hands are able to remain reasonably clean, 
e.g., typists, required approximately the same treat- 
ment time as ‘manual dirty workers’ whose hands 


manual skill in the course of their work, e.g., police- 
men, apparently recovered from septic lesions more 
quickly. The majority of our patients fell into the 
‘manual dirty group’. As a group these patients 
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Fic. 292.—Infected hands. Variation of mean trestment time 
with type of accident. 


would not be expected to do well. Their hands are 
usually covered by a horny epidermis with much 
callus formation, and dirt and oil are usually deeply 
ingrained, particularly about the nail and nail-folds. 
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The nails are broken and dirty. In spite of these 
conditions the treatment time required was not 
significantly above the average for the series. Children 
under § years of age and school children, however, 
required significantly shorter than average treatment 
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FG. 293.—Infected hands. Variation of mean treatment time 
with age. Fourteen patients omitted as age not recorded. 


times. Judging fror. our experience this is hardly 
likely to be due to cleaner hands! It is much more 
likely to be related to the age factor, a point which is 
borne out by the fact that retired patients, and there- 
fore older patients, required a significantly longer 


Table XV 1.—EFFECT OF LYMPHANGITIS AND 
LYMPHADENITIS ON MEAN TREATMENT TIME 


Disease No. of Mean Treatment 
Patients Time (days) 
No lymphangitis or 
lymphadenitis 2974 16:2 
Lymphangitis 67 16°38 
Lymphangitis and 


lymphadenitis 144 19°8 
Lymphadenitis 255 
Total 3440 164 


than average treatment time. Another factor (in 
addition to age) operating in these latter cases may be 
the absence of an incentive to get better. Unemployed 
patients occupied an intermediate position on this 
‘length of treatment’ time-scale, between the 
employed adults and the retired group. Here, 
presumably where old age is not an operative factor, 
lack of an incentive to get better may be im- 
portant. 

10. Age (Figs. 293, 294).—A glance at Fig. 293 
will show that there was apparently a linear relation- 
ship between the age of the patient and the treatment 
time required for cure of septic lesions. It is tempting 
to conclude from these figures that the younger the 
patient the more easily do septic lesions of the hands 
heal up. A more detailed analysis of our figures 
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relating to the common infections showed that this 
relationship between age and treatment time held for 
subcutaneous infections, pulp infections, and infec- 
tions of the palm, joints, and tendons, but not for 
paronychia, the treatment time of which seemed to 
be similar at all ages (Fig. 294). 
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Fic. 294.—Infected hands. Variation of mean treatment time 
with age according to diagnosis. 


11. Lymphangitis and Lymphadenitis (Table 
XVI).—A study was made of the effect on treatment 
time of the presence at the first attendance of 
lymphangitis and lymphadenitis. The results are 
shown in Table XVI. It appeared that lymphangitis 


Table XV1II].—RELATIONSHIP BETWEEN VISIBLE Pus AT 
First ATTENDANCE AND TREATMENT TIME 


Pus No. of Mean Treatment 
Patients Time (days) 
Subcuticular pus 1092 15°6 
Discharging pus 161 22-7 
No visible pus 2187 163 
Total 3440 16°4 


without involvement of the associated glands has 
little effect on the ultimate time required for treatment. 
When, however, there was lymphadenitis as well, a 
considerably increased treatment time was required. 
The presence of lymphadenitis alone, i.e., an enlarged 
tender gland without the presence of clinically 
obvious lymphangitis, increased the treatment time 
but not quite to the same extent as when associated 
with lymphangitis. 

It might be justifiable to assume that lymphangitis 
without lymphadenitis suggests that a virulent 
infection has been controlled early, while if 
lymphangitis and lymphadenitis are present then the 
infection is at a later stage, and when only lymph- 
adenitis is present that either the infection is at a later 
stage still and the lymphangitis has resolved, or else 
that the infection is less virulent and no clinically 
obvious lymphangitis has occurred. 
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12. Signs of Pus Formation at First Examination 
(Table XVII).—A total of 1092 cases presented with 
subcuticular pus and 207 cases were actually discharg- 
ing pus when first seen. The effect of this upon 
treatment time when compared with those cases in 
which no visible signs of pus formation were present 
on first examination is summarized in Table XVII. 
It appeared that the presence of subcuticular pus on 
first examination was associated with a shorter treat- 
ment time than when no such pus was visible. This 
may reflect either the superficial and therefore less 
damaging nature of the primary lesion, or an early 
stage in the natural course of a deep infection. The 
presence of discharging pus, however, was associated 
with a considerably prolonged treatment time, 
presumably because this corresponds to a later stage 
in the infection and therefore is accompanied by more 
tissue damage. 

Earning Capacity.—It seems to us that from 
the patient’s point of view probably the most important 
factor is the economic one, and a good criterion of the 
success of our treatment is the patient’s ability to 
return to his former occupation without the loss of 
wage-earning capacity. 

In an extensive social study of 151 of our patients 
treated in 1952, Wilkes (1954) reported that of these 
I51 patients only 7 changed their jobs immediately 
following the completion of our treatment. Five of 
them did so for fortuitous reasons not connected with 
their hand infection, e.g., one man was called up into 
the Army, another took up an apprenticeship he had 
been waiting for, etc. Of the remaining two, one 
returned to his own job after a period of a few weeks 
on a lighter job, and one, a miner, was still unable to 
do his original job a year after the infection. 

More recently (1958) we reviewed 101 of our 
patients treated in 1956 for infected hands. This was 
a selected group in so far as we included only men 
and women who at the time of their infection were 
wage-earning (it therefore excluded full-time house- 
wives, children under school age, school children, 
the unemployed, and the retired). We also included 
all those whose infections were considered most 
likely to have given rise to permanent disability 
(30 patients). 

The diagnosis and nature of work of the patients 
included in this group are shown in Table XVIII. All 
except one of these patients returned to their original 
jobs at their former wages after discharge from our 
clinic. A housewife doing part-time cleaning, 
although she tried her original job after discharge 
from the clinic, found that she could not manage 
satisfactorily because of pain in her hand. On 
examination her symptoms were considered to be 
due to a carpal tunnel syndrome and probably not 
related to her previous infection. Six patients had 
subsequently changed their jobs, but in no case was 
this related to the infected hand. 

Earning capacity is undoubtedly the most 
important factor to the patient and offers a good 
method of assessment from the sociological point of 
view. It does not, however, necessarily bear any 
close relationship to the clinical result, because by 
clinical standards the patient may have a poor hand 
yet still be capable of performing his original job 
by adaptation, and so retain his original earning 
capacity. 


CONCLUSIONS 


The principles of treatment described in this 
Paper appear to have been justified in practice, since 
so far as we have been able to estimate most of our 
patients eventually returned to their former employ- 
ment without loss of earning capacity. 

Some of our results in terms of treatment times 
may perhaps seem rather long. This we believe is due 
to the particular policy of our clinic not to discharge 
a patient until in the surgeon’s opinion he is fit to 


Table XVIII.—DIAGNOSIS AND NATURE OF WORK OF IOI 
PATIENTS TREATED IN 1956 AND REVIEWED IN 1958 


MANUAL | MANUAL | ADMINIS- 


DIAGNOSIS CLEAN Dirty | TRATIVE 


TOTALS 


Subcutaneous infection. 
Pulp space simple 
Middle compartment 
Pulp space with skin 

necrosis 

Proximal compartment 
Distal palm and web 
space 


Acute paronychia 


Chronic paronychia 


Tendon-sheath infection 


Subcuticular infection 


Subcutaneous infection 
Pulp space with osteitis 
Proxima! palm 

orsum 


Cellulitis 


Chronic granuloma 


Deep palmar infection. 
Subaponeurotic 


return to work. This estimate of a man’s recovery 
is often difficult, since it does not coincide with the 
healing time, which is always of shorter duration. 
Wilkes (1954) was able to establish that our estimate 
of when a man should return to work and when 
he in fact did so was correct in only 42 per cent of 
cases. 

With the exception of subcuticular infections, 
which usually take only five days to cure, the majority 
of infections require two or more weeks’ treatment 
before full function is achieved. The infections 
requiring the longest treatment are the tendon-sheath 
infections and the cases with septic arthritis. 

Several factors besides the particular type of 
infection influence the duration of treatment time. 
Some of these factors are beyond the control of the 
patient, such as age, the particular hand or finger 
affected, marital state, and exact type of injury 
(when this has been the initiating cause of the in- 
fection). 

Some factors are within the control of the patient 
as, for instance, the delay in seeking advice: As well 
as the major delays of several days there still seems to 
be a tendency among some patients (in spite of a 
National Health Service) to avoid coming to the 
clinic on Sundays. There seems little doubt that early 
attention leads to diminished treatment time. 

There does not seem to be any disadvantage to the 
patient whose job necessitates constantly dirty hands. 
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SUMMARY 


A survey has been made of 3440 patients with 
septic lesions of the hand treated in a special clinic 
over a period of seven years. The detailed treatment 
of the various types of lesions is described. An 
analysis of factors concerning the aetiology and 
incidence of the infections is given, together with a 
critical appraisal of the results, particularly with 
reference to the treatment time and the patient’s 
ability to return to his former occupation. 


PART Il. INJURED HANDS 


INTRODUCTION 

This part of the report deals with 7228 patients 
with injured hands who continued to attend the 
clinic until discharged. Of these patients 463 were 
suffering from two simultaneously inflicted types of 
injuries and 79 from three or more simultaneously 
inflicted types of injuries, so that the number of 
diagnoses made was 7875. As one diagnosis some- 
times refers to an injury which involves several sites 
on the hand, the total number of sites affected is 
greater than the total number of diagnoses. In all 
there were 8861 sites of injury. Closed fractures 
and dislocations of the hand were not treated in 
this clinic. 


PRINCIPLES OF TREATMENT 


Anti-tetanus Treatment.—This given 
routinely. If the patient has already been fully 
immunized 1 ml. of tetanus toxoid is given intra- 
muscularly. If the patient is not fully immunized, 
1500 units of tetanus antitoxin are given sub- 
cutaneously or intramuscularly, regardless of the 
patient’s age. In those cases where there is reason to 
suspect hypersensitivity on account of a past history 
of asthma or infantile eczema, or if the patient has 
received antitoxin previously, a preliminary sub- 
cutaneous test dose is given. 

Surgical Principles.—A careful pre-operative 
examination of the lesion is made in order to assess 
skin-loss, tendon, nerve, and bone injuries. Radio- 
logical examination is carried out where bone injury 
is suspected but is not obvious on inspection (detec- 
tion of bone injury by testing for crepitus is avoided). 

Except for obviously minor injuries, when local 
anesthesia is justifiable, general anesthesia is used 
because it has the great advantage that a pneumatic 
tourniquet can be applied to obtain a bloodless 
operating field. Once anesthetized, the injured hand 
is thoroughly washed by an attendant using a soft 
nail-brush and cetrimide (the majority of our patients 
come from heavy industry and their hands are in- 
grained with oil or coal-dust). The surgeon then 
cleans the hand and the wound with swabs soaked in 
cetrimide and finally with ether swabs. A further 
examination is now made to determine the extent to 
which the deeper structures are damaged. With 
adequaté assistance to manipulate retractors a 
thorough débridement of the wound is performed, 
care being taken to remove all pieces of non-viable 
tissue by sharp dissection. Skin edges are only excised 
if there is definite evidence of devitalization. Loose 
foreign bodies are removed, but multiple foreign 
bodies, such as particles of coal, which are often 
inexorably embedded in viable tissues, are left, as 
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more harm often results from their removal than 
from their presence. Fragments of bone are removed 
unless they are attached to soft tissues judged to be 
capable of providing a blood-supply. Primary repair 
of the damaged structures is then undertaken and the 
skin closed without tension, using wound drains if 
necessary. When skin closure without tension is not 
possible local flaps or skin-grafts are used. Dressing 
and splintage are then applied. Slings are routinely 
used for the first fortnight. Antibiotics are given for 
seven days. 

Active exercises to restore function are initiated 
as soon as possible. After the more serious injuries it 
is sometimes necessary for the patient to undergo a 
supervised period of rehabilitation. 

Dressings and Splintage-—Wounds are dressed 
with tulle gras covered by gauze and then splinted 
by means of layers of cotton-wool covered by a 
firm crépe bandage. In some instances where 
more adequate immobilization is required Kramer 
wire splintnig is incorporated in the dressing. Grafts 
are always covered by a ‘pressure dressing’; this 
consists of a pad of acriflavine wooi covered by tulle 
gras which is held in position by tying over it the 
long ends of the sutures which hold the graft in 
position. This pad is first covered by a layer of 
acriflavine wool, then by a layer of cotton-wool. A 
firm crépe bandage is then used to complete the 
dressing. Every effort is made to avoid splinting a 
hand for longer than three weeks, 

Skin-grafts and Flaps.—Thiersch grafts are 
obtained from the forearm or thigh using the 
Braithwaite Humby knife. They are not cut to exact 
size but are left large enough to allow overlapping of 
the wound edges all round. They are sutured in 
position with interrupted fine silk sutures. Donor 
areas are dressed with tulle gras. Wolfe grafts are 
obtained from either the forearm or the inner surface 
of the upper arm or the post-auricular region. They 
are cut to a pattern so that they fit accurately the area 
of deficiency and are sutured in position with 
interrupted silk sutures. In the case of large grafts it 
is usual to perforate them with a small No. 11 knife 
blade in the manner of a ‘sieve graft’, so that serum 
cannot collect beneath them. Donor areas are closed 
by direct suture, but if this is not possible, a Thiersch 
graft is applied to the raw area. Where free grafting 
is not advisable, as with degloving injuries, abdominal 
flaps are used. 

Antibiotics.—A 7-day course of penicillin (300,000 
units of intramuscular procaine penicillin once daily) 
is given to all patients with injured hands unless there 
is a specific contra-indication. 

Crystalline penicillin (100,000 units per ml.) is 
used at operation to irrigate wounds involving bones, 
joints, and extensive soft-tissue injuries. It is also 
our practice to instil crystalline penicillin solution of 
the same concentration under skin-grafts immedi- 
ately prior to tying on the dressing. 

Restoration of Function.—The complexity of the 
movements of the hands and fingers is reflected by 
the extent of their representation in the cerebral 
cortex. It is remarkable how quickly patients can 
forget patterns of movement when the hand is 
immobilized and bandaged so that both proprioceptive 
and exteroceptive stimuli are excluded. If early steps 
are not taken to stimulate the patient’s memory, loss 
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of function may result. In addition, prolonged 
immobilization leads to permanent changes in joint 
capsules and tendons with consequent restriction of 
movement. Periods of immobilization as short as 
two weeks may lead to considerable loss of the 
ability to perform even simple co-ordinated voluntary 
movements of the fingers, but immobilization for 
more than three weeks will almost certainly result in 
loss of function due to forgotten patterns of movement 
as well as to local stiffness. For these reasons it is a 
strict rule of the clinic that all patients with injured 
hands start active exercises at the earliest opportunity, 
and every possible effort is made to avoid immobiliza- 
tion for more than three weeks. This 3-week period 
is an extremely critical time both from the point of 
view of healing tendons and also in the treatment of 
fractures, as only union, but not consolidation, can be 
expected in that time. The doctor initiating the 
restoration of function must make quite clear to all 
concerned that it is active exercise that must be 
started, not only to minimize the risk of damaging 
the healing tissues, but also to stimulate the patient’s 
memory for patterns of movement. 

The supervision of patients undergoing active 
exercises is carried out by the staff of the clinic. It is 
important to gain the patient’s confidence and 
co-operation by a judicious mixture of encourage- 
ment and bullying. Only occasionally, where a 
patient has particular difficulty in re-educating him- 
self to move his hand, is it necessary to use the special 
facilities, such as wax baths and faradic stimulation, of 
the Physiotherapy Department. 

The aim of the treatment is to get the patient 
back to his original work. 


CLASSIFICATION OF INJURIES 
The injuries are classified according to 
XIX. 


Table X1X.—CLASSIFICATION OF INJURIES 


Lacerations 
Simple lacerations 
Lacerations with skin loss 
Lacerations involving nail-bed 
Lacerations with nerve injury 
Lacerations with tendon injury 
extensor tendon injury 
flexor tendon injury 
Lacerations with dislocation or joint injury 
Lacerations with bone injury 
Lacerations with muscle injury 
Traumatic amputation 
Foreign bodies 
Burns 
Subungual haematoma 


INDIVIDUAL LESIONS AND THEIR 
TREATMENT 


1. Lacerations.— 

a. Simple Lacerations—These are treated by 
careful débridement where the wound has been 
caused by a crush or scraping injury and devitalized 
tissue is present. Excision of skin at the edges of the 
wound is restricted to devitalized skin. The skin 
edges are then carefully approximated with fine silk 
sutures. Minor degrees of skin tension are avoided 
where necessary by excising some subcutaneous fat. 
If the area of skin removed is appreciable, the simple 
laceration is treated as a laceration with skin loss (see 
following paragraph). Nylon drains are used where 
a flap of skin has been raised by the injury and in all 


extensive lacerations. Simple, clean, incised wounds 
are usually closed without débridement. Where a 
laceration crosses flexures a simple Z-plasty is used 
to prevent limitation of movement due to subsequent 
contraction of scar tissue. 

b. Lacerations with Skin Loss.—Only in cases with 
minimal skin loss is direct suture of the wound 
performed. In most cases the wound is closed by 
skin-grafting or other suitable plastic procedure. It is 
particularly important, over the dorsum of the hand 
and fingers and over the palmar creases of the fingers, 
to avoid direct closure where there is loss of skin, as 
in these situations the loss of even a small amount of 
skin will lead to restricted flexion or extension of the 
fingers when the wound has healed. 

Skin loss on the back of the hand where the para- 
tenon is intact is usually made good by stitching on a 
Thiersch graft taken from the forearm or leg, suturing 
the graft in position with the fingers fully flexed. 
This type of graft is found to ‘ wear’ well and to match 
in texture the dorsal skin. Some contraction of the 
graft always occurs, but it is always possible to restore 
full movement by sustained supervised exercises. 
Where the tendons are bared, rotation, transposition, 
or advancement flaps are used rather than a free graft. 
In those cases where the area of skin loss is so great 
that it cannot be covered by a local flap, the decision 
has to be made whether it is in the interests of the 
patient to employ a pedicle graft from the abdomen 
or to use a large Thiersch graft. In old patients 
abdominal pedicle grafts often result in stiffness of 
the whole limb; on the other hand, Thiersch grafts 
have the theoretical objections that they do not take 
well on bare tendons and even if they do survive 
become adherent to the tendons. Thiersch grafts are 
usually preferred in all except the very severe 
degloving injuries. In practice it is found that the 
Thiersch grafts ‘take’ well and tendon adhesions are 
not common. In some cases, however, contraction of 
the graft results in restriction of finger movement and 
this has to be corrected later. 

Skin loss on the dorsal surface of the fingers is 
made good by Thiersch grafts. 

Skin loss on the palm of the hand and palmar 
surfaces of the fingers is made good by whole thick- 
ness grafts taken from behind the ear, the upper arm, 
or the forearm. This type of graft is found to ‘ wear’ 
well and is particularly suitable for manual workers. 
These grafts take well and contraction is minimal. 
The donor area is closed by direct suture, unless a 
large amount of skin has been taken, when a Thiersch 
graft is used. In cases where the whole palmar skin 
and fascia have been avulsed thin abdominal pedicle 
grafts are used. It is tempting in cases of amputation 
of the very tip of the finger to close the resultant 
laceration by direct suture, but such repairs often 
break down because of excessive tension and full- 
thickness grafts should be used. 

c. Lacerations involving Nail-bed.—These may be 
simple incised wounds, stellate lacerations, or 
lacerations involving some loss of nail-bed. These 
are treated in the same way as similar injuries to skin. 
A good scar is of great importance in this region as 
nail deformity is inevitable if fibrosis occurs. Where 
there is loss of distal nail-bed tissue, Thiersch grafts 
are used to cover the deficiency. If the loss involves 
the base of the nail-bed, the nail-fold is excised 
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because the growing nail will not adhere to the graft. 
If the loss involves the distal part of the nail-bed, 
removal of the nail-fold is not required because the 
growing nail can be kept trimmed at the junction of 
nail-bed with graft. 

d. Lacerations with Nerve Injury.—Careful pre- 
operative examination is essential in the accurate 
assessment of nerve injuries. In cases where the 
wound is treated within twelve hours of the injury 
and there is no gross pulping of the tissues or loss of 
nerve substance, primary suture of the nerve is 
performed using fine silk sutures through the nerve 
sheath. This may be relatively simple in cleanly 
divided main nerves, but is extremely difficult in 
raggedly torn digital nerves. If primary suture is 
deemed unwise, for example, because of infection, 
the ends of the nerve are marked with black silk 
sutures to assist in their identification at a later date. 
In those cases in which nerve suture is carried out, 
the hand or digit is splinted so as to relieve all tension 
on the nerve. 

e. Lacerations with Extensor Tendon Injury.— 
Division of all the extensor tendons of the wrist 
presents no diagnostic problem, but division of only 
one or two tendons may not result in any obvious loss 
of function so that the true state of affairs can only be 
ascertained at operation. 

When a tendon is divided over the back of the 
hand, the affected finger may still move owing to 
tendinous inter-connexions and, when the tendon is 
divided over the proximal phalanx, the distal joints 
may still retain some movement as the result of the 
extensor hood remaining intact laterally. In both 
these cases, however, the finger assumes an abnormal 
position of partial flexion at the metacarpal-phalangeal 
joint when at rest. 

Division of the central slip of the extensor hood 
proximal to its insertion in the base of the middle 
phalanx produces a typical deformity, with the 
terminal interphalangeal joint hyperextended and the 
proximal interphalangeal joint flexed. Division of 
the terminal portion of the extensor hood proximal 
to its insertion into the base of the distal phalanx 
produces the typical ‘mallet-finger’ deformity 
of hyperextension at the proximal interphalangeal 
joint and flexion at the terminal interphalangeal 
joint. 

In digits where there are two extensor tendons 
(e.g., index finger) division of one may produce no 
deformity or obvious loss of function. This is 
particularly important in the thumb, where the 
extensor pollicis brevis may be divided and the injury 
pass unnoticed at operation. 

Whenever possible, injuries to extensor tendons 
are treated by immediate repair. The main extensor 
tendons of the wrist are usually repaired with Bunnel 
sutures using pull-out wires, as there is always con- 
siderable tension on these tendons even when the 
wrist is splinted in extension. The long extensor 
tendons of the fingers are repaired with either stainless 
steel figure 8 sutures or black silk sutures. 

Where the extensor tendon is cut at, or avulsed 
from, its insertion, a stainless steel suture is inserted 
in the end of the tendon and passed through a hole 
drilled in the base of the distal phalanx and through 
the pulp of the finger, where it is fixed by tying it over 
a pearl shirt-button. 
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It has not been our practice to attempt any repair 
in those cases in which the central slip of the extensor 
hood has been severed at its insertion into the base of 
the middle phalanx, as this injury results in minimal 
loss of function. 

When the tendons are divided near the wrist, it is 
often necessary to explore above the extensor 
retinaculum to find the proximal divided ends and 
then to pass them through their respective tunnels. 
When the division has occurred within a tunnel, the 
overlying retinaculum is always excised to prevent 
adhesions and consequent restriction of movement. 
When the tendon is divided over a digital joint, this is 
inspected for damage and foreign bodies and then 
washed out with penicillin solution. In all these 
instances the tendon is repaired as described above. 

After extensor tendon repairs the fingers and 
wrist are splinted in hyperextension. 

f. Lacerations with Flexor Tendon Injury.—The 
diagnosis of flexor tendon injuries involving the 
profundus tendon to a digit is usually easy to make, 
as there is loss of active flexion of the terminal 
phalanx. Injury to the sublimis tendon of a digit 
may not be recognizable without exploration, as there 
is no obvious loss of movement or deformity. When 
both flexor tendons are divided, the affected finger 
adopts a slightly less flexed position than its neigh- 
bours with the hand in the resting position. On 
attempting full flexion it is found that the finger 
cannot be flexed at the interphalangeal joints, 
though some movement at the metacarpo-phalangeal 
joint may be possible if the lumbrical muscle is 
intact. 

The diagnosis of a multiple tendon injury at the 
wrist may be easy, but an accurate assessment of 
exactly which tendons are involved can often only be 
made at operation. When only one of the wrist 
flexor tendons is divided, it may not be possible to 
make the diagnosis except at operation. 

i. Tendons at the wrist and proximal palm: When 
there are several tendons divided, care must be taken 
to unite the correct ones, or considerable disability 
may result. If the proximal ends of the tendons have 
retracted above the flexor retinaculum into the fore- 
arm, they must be sought by a separate incision if 
necessary and threaded through the retinaculum. An 
Esmarch’s bandage applied to the forearm from the 
elbow towards the wrist may make the discovery of 
the proximal ends of the tendons easier. The 
tendons are united by using a Bunnel stainless steel 
stitch with pull-out wire where possible. 

ii. Tendons in the palm: If the flexor sublimis is 
divided and the flexor profundus is intact, the 
sublimis tendon is excised rather than sutured, as 
there is considerable risk of adhesions forming 
between the two tendons with resultant diminution 
of movement of the finger. Where the profundus 
tendon is divided and the sublimis is intact, however, 
the profundus tendon is repaired using the Bunnel 
stainless steel stitch and pull-out wire. Any resulting 
adhesion and loss of movement can be dealt with later 
by definitive operation to excise the sublimis tendon. 
Where both tendons are divided, the sublimis tendon 
is excised and the profundus tendon repaired. 

iii. Flexor pollicis longus: If this tendon is divided in 
the thenar eminence, it is repaired with a Bunnel 
stainless steel stitch and pull-out wire. 
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iv. Tendons within the digital flexor sheaths: 
Primary repair of flexor tendons as they lie in the 
digital sheaths usually fails in its objects because of 
adhesions which form between the tendons and the 
sheath. Consequently, when both flexor tendons are 
divided in this situation a simple toilet and suture of 
the wound is performed and later a tendon graft is 
inserted to restore function. If only the sublimis 
tendon is divided, the two ends are excised and the 
wound closed. There is uswally no need for further 
surgery. If only the profundus tendon is severed, 
then one or other of the following courses of treat- 
ment is adopted. If the paiient does not need 
extreme manual dexterity for his job or recreation, 
then the remaining portion of the profundus tendon 
is excised and the terminal interphalangeal joint is 
arthrodesed in slight flexion. In this way the patient 
is able to get back to his work early and does not 
require to have a further period off work for a tendon 
graft. Where movement of the terminal inter- 
phalangeal joint is essential for functional or cosmetic 
reasons, the profundus tendon is excised, but the 
joint left undisturbed and tendon graft carried out 
later. The same principles apply to cases where the 
flexor pollicis is divided in the flexor sheath. In all 
cases, at the completion of the operation, the hand 
and fingers are splinted in extreme flexion. 

g. Lacerations with Dislocation or Joint Injury.— 
Careful pre-operative inspection of the wound will 
usually confirm a suspicion that the joint has been 
dislocated or injured. 

In those patients where the joint is dislocated but 
not otherwise injured, the dislocation is reduced and 
the laceration dealt with in the usual way. Restora- 
tion of complete function may be delayed for some 
weeks because of the damage to the joint. 

In those cases where there is injury to the joint as 
opposed to simple dislocation, the possibility that a 
stiff finger-joint may result is mentioned to the 
patient, and the question of primary amputation as 
the treatment of choice discussed with him. Final 
assessment of the situation can only be made at 
operation. Where the joint is badly injured and its 
articular surfaces badly damaged, the best treatment 
is arthrodesis, taking care to remove all pieces of bone 
and cartilage from the joint. Intramedullary 
Kirschner wire is used to fix the joint in the position 
of function. If the joint is not destroyed, it is irrigated 
with penicillin and splinted in the position of function 
in the hope that useful pain-free movement can be 
attained. If the lateral ligament on one side is divided 
but the joint has not been destroyed, the ligament is 
repaired with black silk and the joint splinted in the 
position of function. This procedure quite often 
results in a normal joint. Where both lateral ligaments 
are divided, the chances of getting a stable joint are 
remote and arthrodesis is performed. When the 
terminal interphalangeal joint is badly damaged in a 
patient for whom function is more important than 
appearance, and where the digit involved is not the 
index finger or thumb, primary amputation through 
the neck of the middle phalanx is usually the best 
treatment. When the wrist-joint is injured, loose 
pieces of bone are removed and the wrist immobilized. 
If the injury is severe and there is tissue loss, primary 
closure is of first importance and a pedicle graft may 
be required to achieve this. The joint should be 
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fixed in the position of function by Steinmann’s pins 
before the pedicle is applied. Formal arthrodesis or 
bone-graft may be necessary later. 

h. Lacerations with Bone Injury.—Fractures 
complicating severe lacerations are commonplace and 
their presence can usually be diagnosed without the 
help of radiographs. 

i. Fractures of the terminal phalanx: Careful toilet 
and suture of the wound are performed, removing 
those pieces of bone which are not attached to 
surrounding tissues. The terminal phalanx heals well 
and amputation is not carried out merely because the 
bone is fragmented. When a large portion of the bone 
has been lost the remaining pulp tissue is trimmed to 
fit snugly over the stump. 

Transverse fractures of the base of the terminal 
phalanx can be easily missed. If the patient is only 
treated for the subungual hematoma which is 
associated with the fracture, then the untreated 
fracture either heals with a mallet deformity or sepsis 
intervenes and, after a varying period, the patient 
presents with what appears to be a paronychia, but 
which is, in fact, a septic fracture. Transverse 
fractures of the base of the terminal phalanx are 
treated by removing the overlying nail, reducing the 
fracture, and suturing any laceration which may be 
present. 

ii. Fractures of the shafts of the middle and 
proximal phalanges: The fracture is reduced and an 
assessment of its stability in flexion is made. If the 
fracture is stable, the skin is closed and the finger 
immobilized in flexion by strapping it firmly over a 
roll of cotton bandage, with the tip of the finger 
pointing in the direction of the scaphoid bone of the 
wrist of the same side. Failure to observe the last 
point may result in union with rotational deformity 
which can be extremely disabling and for which an 
amputation may be required. Radiographs are taken 
to check the position of the fracture and these are 
repeated 5 days later and again 21 days later. The 
dressings are removed after 3 weeks. Supervised 
active exercises usually result in the return of normal 
function. Failure of first intention healing or failure 
to persevere with exercises may result in tendon 
adhesion and loss of mobility. 

If the fracture is not stable then it is splinted 
by an intramedullary Kirschner wire. This keeps 
the bone-ends in the correct position, but immobili- 
zation with dressings and external splints is still 
required. 

Fractures of the proximal phalanx of the thumb 
are difficult to immobilize by external splinting alone, 
so they are all treated by intramedullary Kirschner 
wire. 

iii. Fractures of the neck of the middle and proximal 
phalanges: These fractures are always unstable and 
non-union will result if they are not adequately 
immobilized because displacement results in the end 
of the shaft lying against the capsule of the inter- 
phalangeal joint. They are usually satisfactorily 
immobilized by a Kirschner wire, but care is taken to 
avoid rotational deformity. Avascular necrosis of the 
head of the bone is an additional hazard in this type 
of fracture. 

iv. Fractures of the bases of the phalanges: These 
fractures are difficult to immobilize so that use is 
often made of an intramedullary Kirschner wire. 
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v. Fractures of the shafts of the metacarpals: If 
unstable, intramedullary Kirschner wire is used for 
these fractures, but they are often stable, being well 
immobilized by the surrounding interosseous muscle, 
and require no special splinting. 

vi. Fractures of the necks of the metacarpals: These 
fractures when reduced may be stable in the flexed 
position, in which case the finger is immobilized in 
flexion over a bandage as described above. If the 
fracture is not stable in flexion, an intramedullary 
Kirschner wire is used. 

vii. Fractures of the bones of the wrist: These are 
treated by toilet and suture of the wound and 
immobilization of the wrist in the position of function. 
If there are concomitant hand injuries, particular care 
is taken to prevent eedema of the hand. If this occurs, 
it may result in fibrosis with consequent loss of 
movement of the fingers. 

i. Lacerations with Muscle Injury.—It is most 
important to remove devitalized muscle and the 
muscle laceration is then repaired with fine silk 
sutures. Failure to repair muscle, particularly in the 
thenar eminence, may lead to hematoma formation 
and consequent fibrosis. It is seldom possible to 
repair divided lumbrical muscles because of their 
friable nature. 

j. Lacerations with some Combination of Bone, 
Tendon, and Neurovascular Injuries.—The decision as 
to whether amputation is desirable or not is often left 
until thorough examination under the anesthetic is 
made, but the problem is discussed with the patient 
before operation. In some cases a finger is so badly 
injured that it is obviously not viable, and any hope 
of reconstructive surgery is out of the question. 
Amputation is then performed. In other cases where 
there is, for example, concomitant bone and tendon 
injury or gross disruption of the skeleton of the digit, 
reconstructive surgery could be attempted, but a 
primary amputation may be the wisest course as the 
reconstructed finger would be useless or even a 
hindrance to the patient. 

When a thumb or index finger is grossly injured 
or when other digits from the hand have already been 
lost, every effort is made to conserve as much tissue as 
possible; even when some of the tissue appears to be 
of doubtful viability reconstruction is undertaken. 
In the event of subsequent necrosis, revision of the 
situation may be required later. 

2. Traumatic Amputation.—In cases where 
viable flaps have been left, these are trimmed and 
used to cover the bone-end. Where there are no 
such flaps a choice has to be made between shortening 
the finger or obtaining closure with a full-thickness 
skin-graft. Where the length of the digit is important, 
the wound is closed by skin-graft. This particularly 
applies to the thumb and index finger. 

When it is impossible to save less than half of the 
middle phalanx, amputation is carried out through 
the metacarpo-phalangeal joint, as otherwise a useless 
stump without active movement will be left. Where 
the little finger has to be amputated through the 
metacarpo-phalangeal joint, excision of the head and 
part of the shaft of the metacarpal gives a better 
cosmetic result without weakening the hand. 

In traumatic amputation through the proximal 
phalanx, it is usually best to remove the finger 
through the metacarpo-phalangeal joint, unless 
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dealing with the thumb or index finger or multiple 
amputations when as much of the digits as possible 
is left. 

The thumb is a very important part of the hand and 
amputation of any portion of this digit is avoided 
whenever possible. The bone is never shortened 
without due consideration. Where bone is left 
denuded of tissue, consideration is given to using an 
abdominal flap to cover the deficiency, save the 
bone, and give a useful stump. 

In partial amputations of the hand, the golden 
rule is to save all viable tissue and to close the wound 
by whatever method will conserve most tissue. 

3. Foreign Bodies.—The diagnosis is usually 
provided by the patient himself who reports to the 
clinic because he believes that a foreign body has 
entered his hand. Occasionally he is mistaken. Some- 
times foreign bodies enter the hand without the 
patient’s knowledge. This is particularly true of 
flying splinters of metal, needles, and pieces of glass. 
In these cases the diagnosis can sometimes be made 
by palpating the foreign body, or by radiography if 
the foreign body is radio-opaque (e.g., metallic 
objects and certain types of lead-glass fragments). A 
foreign-body locator properly adjusted and handled 
can be of great value in locating metallic objects (both 
magnetic and non-magnetic) at the time of operation. 
If the foreign body is metallic and there is no evidence 
of injury to deeper structures, it may be safe to treat 
the patient with an antibiotic and leave the foreign 
body in situ. Should sepsis or other complications 
supervene, exploration and removal of the foreign 
body are required. 

If the foreign body is metallic and there is 
evidence of injury to deeper structures, then explora- 
tion with repair of the damaged structures and 
removal of the foreign body are carried out. 

If the foreign body is organic in nature it is always 
removed, as sepsis and extreme fibrosis will ensue if 
this is not done. Similarly glass foreign bodies are 
sought and removed because they, too, induce dense 
fibrosis. 

Grease-gun injuries are due to a special form of 
foreign body. This injury occurs when the operator 
of a high-pressure grease gun accidentally injects 
grease into his hand or finger. Immediate operation 
is essential to remove as much of the grease as possible, 
as otherwise a low-grade inflammatory reaction 
results, with the formation of multiple discharging 
sinuses (Bell, 1952). 

4. Burns.—Minor burns are treated by careful 
toilet, followed by the application of a pressure 
dressing over tulle gras. Penicillin is always given. 
Patients with severe burns are admitted to the hospital 
and the burns treated by the exposure method. In 
those cases in which there is no skin loss, intensive 
exercises are started after the seventh day, and 
complete recovery of function usually results. As 
soon as skin loss becomes apparent, the dead skin is 
removed and grafts applied to minimize fibrosis. 

5. Subungual Hematoma.—When the hema- 
toma is small the nail is trephined with a small drill to 
release the tension of clot and relieve the pain. When 
the hematoma is large, it is our practice to remove the 
nail, evacuate the blood-clot, and suture the lacera- 
tion of the nail-bed which is invariably present. This 
method has the advantage that it is also the treatment 
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of choice for fracture of the base of the terminal 
phalanx which is often associated with a subungual 
hamatoma. 


ANALYSIS OF MATERIAL SURVEYED 


1. The Geographical Area from which our 
Cases were drawn.—Of the 7228 cases, 7223 lived 
in the area served by the Royal Victoria Infirmary, 
the remaining § cases coming from ships temporarily 
in the Port of Newcastle. The map (Fig. 295) shows 
that, as with the cases of sepsis, the majority of our 


Table XX.—SeEx INCIDENCE 


No. of 
Panems 
6377 
150 


Sex 


Male 
Female 
Not recorded 


Total 7228 


cases of trauma came from within a 15-mile radius of 
the hospital. A few patients came from places more 
than 35 miles away. 

2. Sex Incidence (Table XX).—As with the 
septic lesions of the hand, there was a marked 


Table XXI.—Day oF WEEK WHEN FIRST SEEN 
Day of Week No. of 


Patients 
Monday 
Tuesday 1265 
Wednesday 1267 
Thursday 
Friday 


12$7 
1112 
739 
473 


7228 


preponderance of males over females treated for 
injured hands (9:1 : 1). 

3. Day of Week when first seen (Table XXI).— 
Patients with injured hands, as opposed to patients 


AGE DISTRIBUTION - ova cases 


OF PEOPLE 


NUMBER 


46 


a 
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with infected hands, tended to report for treatment 
immediately (96-9 per cent of our injured patients 
were seen within 24 hours of the accident). Con- 
sequently, the day of the week when patients were 
first seen usually corresponded to the day of the week 
on which the injury occurred. 


WoRTAUMBERLAND 


COUNTY DURHAM 


DARLINGTON 


| TOTAL _CASES 7228 


Fic. 295.—Injured hands. Geographical area from which our 
cases were drawn. 
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FiG. 296.—Injured hands. Comparison of age distribution of patients in the survey with age distribution of population at risk. 
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4- Nature of Work (Table XXII).—As might 
be expected, the majority of our patients were manual 
workers. 

5. Frequency of Diagnosis (Table XXIII).— 
The relative frequency with which each diagnosis 
was made can be seen in Table XXII]. 


8861 
7228 


Total number of injuries 
Total number of potients 


TOTAL LEFT HAND TOTAL RIGHT HAND 
4430 443! 
FG. 297.—Injured hands. Site of injury; total injuries. 


Total injuries 164 
Total number of potients 7228 


TOTAL LEFT HAND TOTAL RIGHT HAND 
75 89 


F1G. 299.—Injured hands. Site of injury; joint injuries. 


6. Age of Patient.—Fig. 296 shows the age 
distribution of our patients compared with the age 
distribution of the population at risk. It can be seen 
that the highest incidence of injury was in those 
patients in the age-groups 21-30 years. As with 
sepsis, the incidence was lower than expected in the 
o-10 and 61-90 years age-groups. The incidence was 
higher than expected in the 11-60 years group. Table 
XXIV shows the average age for each diagnosis. 

7. Site of Injury (Figs. 297-299).—Some patients 
were injured at more than one site when first seen. 
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On analysing the distribution of sites over both hands 
it appears that there was no difference between the 
frequency of injury to the right and left hands. The 
middle and index fingers were most liable to injury 
in both hands. The thumb and little fingers were 
least liable to injury. It was found that the palm was 
more frequently injured than the dorsum of the hand. 


1200 
Total number of patients 7228 


Total injuries 


TOTAL LEFT HAND 
614 $86 


FiG. 298.—Injured hands. Site of injury; bone injuries. 


As far as injury to bones was concerned, the 
frequency was about the same in both hands, the 
thumb and little fingers being least often involved. 


Table X XII.—NATURE OF WORK 


Nature of Work No. of 
Patients 
Manual, dirty 
Manual, clean 
School 
Admirsstrative 
Too young for school 
Retired 
Unemployed 
Not known 


Total 


Table X X11I.—FREQUENCY OF DIAGNOSIS 


No. of 
Diagnoses 


Diagnosis 


Simple laceration 

Laceration with bone injury 

Laceration with skin loss 

Traumatic amputation 

Laceration involving nail-bed 
Laceration with extensor tendon injury 
Foreign body 

Laceration with flexor tendon injury 

Laceration with dislocation or joint 
injury 

Burn 

Subungual hematoma 

Laceration with nerve injury 
Laceration with muscle injury 


Total 


Total diegnoses 7875: Total patients 7228 (some 
had two or more simultancous injuries). 


Distal phalanges were more prone to be fractured 

than either the middle or proximal phalanges. 
Surprisingly few injuries to the joints were seen, 

there being 89 in right hands and 75 in left hands. 


TOTAL RIGHT HAND 
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8. Radiographic Investigations.—Pre-operative 
radiographic investigation was only carried out if 
there was the possibility of a fracture unassociated 
with the open injury, or the presence of a radio-opaque 
foreign body. Post-operative radiographic investiga- 
tion was used to check the position and state of 
fractures, and to assess the extent of bone damage 
resulting from ischemia or sepsis. 

9. Month and Day of Injury (Figs. 300, 301).— 
Week-days showed a steady rate of injury, but there 
was a sharp falling-off of the rate on Saturdays and 
Sundays, accurately reflecting the 5-day week. The 


Table XXIV.—AVERAGE AGE FOR EACH DIAGNOSIS 


(Does not include diagnoses where there were 10 
or less cases) 


Diagnosis Average Age 


Simple laceration 

Laceration with bone injury 

Traumatic amputation 

Laceration with extensor tendon injury 

Laceration with dislocation or joint 
injury 

Foreign body 

Laceration with nerve injury 

Laceration involving nail-bed 

Laceration with skin loss 

Laceration with flexor tendon injury 

Subungual hematoma 

Burn 

Laceration with muscle injury 


ratio of injuries occurring at home to injuries occur- 
ring at work on week-days was I : 8-8, but on Saturdays 
and Sundays it was I : 3°3. 


NUMBER OF PATIENTS 


11. Complications.—The two commonest 
complications were sepsis (79 cases) and skin 
necrosis (39 cases). 

Sepsis.—Although the majority of our patients 
were manual workers with filthy hands, very few 
became infected. Three factors should be mentioned 
in this connexion: (1) Dirt and sepsis do not 
necessarily go together. (2) Meticulous cleaning and 
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MON TUE WED THU FRI SAT SUN 


Fic. 300.—Injured hands. Day of week when injury occurred. 
AT WORK 


AT HOME 


$19 518 


JAN FEB MAR APL MAY JUN JLY AUG SEP OCT NOV DEC 


Fic. 301.—Injured hands. Relationship between injury and calendar month. 


During the year there was a tendency for the 
number of injuries that occurred in the home to rise 
to a maximum in the summer months. Injuries at 
work were fairly constant throughout the year, with 
a slight tendency to increase in the winter months. 

10. Treatment Given.—Of the cases §42 
required nothing more than a dressing. As part of the 
primary treatment, 1079 grafts of various types were 
used, 389 tendon sutures were carried out, and 43 
nerve sutures. Amputation had to be carried out in 
410 cases; 281 foreign bodies were removed. 


the removal of all devitalized tissue were undertaken at 
the time of operation. (3) All cases were given pro- 
phylactic penicillin from the day they were first seen 
(unless there was some specific contra-indication). 

Skin Necrosis.—This occurred in cases where an 
error of judgement led the surgeon to use tissue of 
doubtful viability to obtain skin closure instead of 
carrying out an excision with skin-graft. 

12. Antibiotic Treatment.—Penicillin was 
routinely used in all cases unless there was a previous 
history of sensitivity to this drug (30 cases). Crystalline 
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penicillin was the preparation used for patients 
admitted to the hospital and procaine penicillin for 
those treated as out-patients. Other antibiotics in 
addition tofpenicillin were used in those cases where 
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14. Duration of Treatment.—The mean treat- 
ment time, taking all patients into consideration, was 
27°3 days. Table XXV shows the mean treatment 
time for each diagnosis. 
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Fic. 302.—Injured hands. Variation of mean treatment time with type of injury. 


it was shown on culture that the infecting organism 
was insensitive to penicillin. 

13. Attendance at Clinic.—On the average, 
each patient was seen once in every 5:0 days of his 
treatment. Unless there was some special reason, 


Table XXV.—MEAN DURATION OF TREATMENT 
ACCORDING TO DIAGNOSIS 


Diagnosis Mean Treatment 
Time (days) 
Laceration with nerve injury 491 

Laceration with flexor profundus 
injury 
Laceration with flexor 
injury 
Laceration with extensor tendon 
injury 
Laceration 
joint injury 
‘Traumatic amputation 42°7 
Laceration with bone injury 39°7 
Laceration with skin loss 371 
Laceration with muscle injury 33°5 
Laceration involving nail-bed 29°3 
Burn 27°6 
Simple laceration 184 
Subungual hematoma 1$°7 
Foreign body 


sublimis >47°6 
46°6 
464 
with dislocation or 

442 


first dressings, put on in the theatre while the 
patient was still under anesthetic, were left for one 
week. At the end of this time, injuries were redressed 
unless a graft had been applied, or there was a fracture, 
or an injury to a joint, or a tendon injury. In the case 
of grafts, dressings were removed after two weeks, 
the sutures removed, and the pressure dressing 
re-applied, thereafter the graft being dressed at 
weekly intervals. In the case of fractures, joint 
injuries, and tendon sutures, first dressings were left 
on for three weeks, provided all was well. At the end 
of this time splints were removed and sutures taken 
out. A light dressing which allowed active move- 
ments to start was then applied. On the average, 
each patient made 5:4 visits to the clinic. 


APPRAISAL OF RESULTS 


We have used the same two criteria to judge the 
results in injuries of the hands as we used in septic 
lesions of the hand, namely, length of treatment time 
required and earning capacity. 


Table XXVI.—MEAN TREATMENT TIME ACCORDING 
TO SITE OF INJURY 
Site Mean Treatment 


Time (days) 
Right whole hand 29°7 
Left whole hand 30°2 
Right Thumb 27:2 
Index 
Middle 31°0 
Rin 318 
Little 
Palm 20°7 
Dorsum 28:2 
Thumb 30°9 
Index 29°4 
Middle 318 
Ring 
Little 30°0 
Palm 21-2 
Dorsum 27°7 
Right and left palm 209 
Right and left dorsum 30°2 


Length of Treatment Time.—<As with the 
septic-hand cases, the treatment time has been the 
time from the patient’s first attendance at the clinic 
to his discharge when considered by the surgeon to 
be fit and ready to go back immediately to his 
former employment. 

It has been shown by Wilkes (1956), who studied 
in detail the ultimate time of return to work of 297 of 
our patients with injured hands, that for various 
reasons, unassociated with the return of full function 
of their hands, 43 per cent of these patients delayed 
starting work. Various explanations were offered 
by the patient, such as that he had been advised by 
someone else not to start work; that he was not 
anxious to expose his hand to the trauma of his work; 
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that work of the right kind was not available; or that 

he had become fit for work during his holiday period. 

- Factors influencing Length of Treatment 
me.— 

1. Place of Accident (At work or at home).—There 
was considerable difference to be seen between the 
mean treatment time required for injuries which 
occurred in the home (22:2 days) compared with 
accidents which occurred at work (28-0 days). 

2. Site of Injury.—There was little difference 
in healing time according to the finger injured, with 
the possible exception that injuries to the right thumb 
healed more quickly than injuries to the other fingers 
(Table XXVI1). Considerable difference was seen, 
however, between the healing times for injuries on the 
dorsum of the hands compared with the palm. 

3. Diagnosis—From Table XXV it can be seen 
that the mean treatment time varied with the diagnosis. 
The shortest treatment time was that required for 
foreign bodies (12-3 days), subungual hamatomas 
(15:7 days), and simple lacerations (18-4 days), 
whereas the longest treatment time was that required 
for lacerations in which nerves and tendons were 
involved (more than 46 days). 

4. Delay in Attendance.—The majority of our 
patients attended within 24 hours of receiving their 
injury (96-9 per cent) and had a mean treatment time 
of 26-5 days. Of those who delayed attending until 
after the first 24 hours, the majority were simple 
lacerations and foreign bodies and the mean treatment 
time for this group was 25:4 days. 

5. Sex of Patient (Table XXVI1I).—As with septic 
lesions, the males in our series required a longer time 


Table XXVII.—RELATIONSHIP BETWEEN SEX OF 
PATIENT AND MEAN TREATMENT TIME 
Sex Mean Treatment 
Time (days 
Male 


279 
Female 20°4 


for their injuries to heal than the females. Here again 
this may be due to the fact that the females represent 
a younger age-group. 

6. Type of Accident.—Fig. 302 shows that the 
crush injury takes longer to heal (average 33°7 days) 
than any other type of injury. This emphasizes the 
fact that, in crush injuries, there is always consider- 
able devitalization of surrounding tissues. 

7. Type of Work (Table XXVIII).—In contrast 
to the patients with septic lesions, it was found that 


Table X XV1II.—VARIATION OF MEAN TREATMENT 
TIME WITH TYPE OF WorK 


Nature of Work No. of 
Patients 


Mean Treatment 
Time (days) 

Manual, clean 

Manual, dirty 

Administrative 

School 

Under 5 

Retired 

Unemployed 

Unknown 


Total 


injuries occurring in the ‘manual dirty’ group of 
patients took significantly longer to heal than those 
in the other groups of the patients. This reflects the 
fact that patients in this group are more liable to severe 
injuries by the nature of their work than, for instance, 
the administrative or unemployed patients. 
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8. Age of Patient (Fig. 303).—As with septic 
lesions there was an overall relationship between the 
patient’s age and the duration of treatment required. 
A more detailed analysis of our figures showed that 
this relationship was found in simple lacerations, 
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Fic. 303.—Injured hands. Variation of mean treatment time 
with age. Twenty-three patients omitted as age not recorded. 


lacerations with skin loss, and lacerations complicated 
by tendon, bone, or joint injuries. It was not found 
in traumatic amputations, foreign bodies, burns, 
subungual hematoma and lacerations complicated by 
nail-bed injury, nerve injury, or dislocation. 

Earning Capacity.—Of the 7228 patients 
treated, 6941 had full movement of their injured 
hands on discharge. Movement was limited in one or 
more joints of 263 patients and there was absent 
movement of one or more joints in 13 patients. The 
majority of the remaining 11 patients were left with 
areas of anesthesia somewhere in the hand. From 
this it would appear that approximately 4 per cent 
might not be expected to go back to their original job 
at the original wage. Wilkes (1956), reviewing 297 of 
the more severely injured of our patients, found that 
7 per cent of these were permanently unable to return 
to their previous work and pay because of the 
disability resulting from their hand injury. 


CONCLUSIONS 


As with the hand infections, most of our patients 
eventually returned to their former employment with- 
out loss of earning capacity. We therefore feel that 
the principles of treatment described for injured hands 
have been justified. 

The treatment times reported by us do not always 
truly reflect the total period spent away from work by 
the patient as, in spite of our estimation that a patient 
was fit for his job, it appeared from a study by Wilkes 
that only 43 per cent took our advice and returned to 
work at once. 

Simple lacerations, subungual hematoma, foreign 
bodies, and burns were usually fully recovered in our 
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opinion within 4 weeks, but the more serious lacera- 
tions, where there was skin loss or injury to tendon, 
bone, or nerve, required periods varying from 5 to 
7 weeks. Where the injury occurred at home less 
treatment time was required than when it occurred 
at work. If the patient was a ‘manual dirty’ worker, 
he could expect to be under treatment longer than 
other patients. Injury to the back of the hand required 
a longer treatment time than that tothe palm. Female 
patients regained full function more quickly than 
males. Age was a factor in some injuries, the younger 
patients completing treatment more quickly than 
older ones. The type of injury was important in that 
crush injuries were associated with a prolonged treat- 
ment time. 


SUMMARY 


A survey has been made of 7228 patients with 
injured hands treated in a special clinic over a period 
of seven years. The detailed treatment of the various 
injuries is described. An analysis of the incidence of 
the various types of injuries is given, together with a 
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critical appraisal of the results, particularly with 
reference to the treatment time and the patient’s 
ability to return to his former occupation. 
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AN EXPERIMENTAL AND CLINICAL INVESTIGATION OF A NEW 
HAEMOSTATIC ABSORBABLE GAUZE 


By G. H. JANTET anp CHARLES ROB, M.C. 


SURGICAL UNIT, ST. MARY’S HOSPITAL, LONDON 


PROPER hemostasis during any operation is essential. 


Bleeding from arteries and large veins usually 
presents no problem. Capillary or slow venous 
oozing is often troublesome and is usually controlled 
by pressure with a pack, which, if the site is internal, 
must usually be removed at the end of the operation. 
The advantages of an absorbable hemostatic material 
which can be left in situ are obvious. Many such 
materials are in use: some, the alginates, are derived 
from seaweed; others consist of fibrin foam or gelatin 
sponge; whilst others consist of oxidized cellulose 
prepared from surgical cotton gauze by a special 
process. Not all fulfil to a sufficient degree the 
following three criteria: haemostatic power, absorba- 
bility, and lack of untoward reaction. 

A new absorbable haemostatic gauze made from 
oxidized regenerated cellulose has been investigated 
experimentally in the rat and clinically. The material 
is presented as lengths of sterile meshed fabric 9 cm. 
wide which looks somewhat like ordinary cotton 
gauze but is much softer and more tightly meshed. It 
handles extremely well and can be cut without 
fraying. 


EXPERIMENTAL INVESTIGATION 


Eighteen adult albino rats (average weight 175 g.) 
were used and the gauze inserted into each of four 
sites, viz.:— 

1. The subcutaneous tissues of the abdominal 
wall. 

2. Intraperitoneally in the right iliac fossa. 

3. Intramuscularly in the rectus abdominis 
muscle. 


4. In the liver after resection of a wedge of this 
organ 1°§ cm. long and 1 cm. wide which produced 
copious venous oozing. 

At the first two sites lengths of gauze 7°5 ~ 5 cm. 
were implanted and at the other two sites lengths 
5 * § cm. were used. In each case an impression was 
recorded of the hemostatic effect; the animals were 
then killed at intervals varying from 1 day to 15 days 
and autopsies performed to determine the amount 
of the material absorbed and to assess macroscopically 
and microscopically the reaction it had provoked. 

The results are summarized in Table I. 


Table I.—SUMMARY OF EXPERIMENTAL RESULTS 


Number 
of Rats 
3 All implants still recognizable 


Days after Comments 


Implantation 


3 Liver implants still recognizable; other 


implants almost fully absorbed 


Capsule around two of the liver implants; 
all other implants fully absorbed 


Capsule around one of the liver implants; 
one other liver implant not fully absorbed; 
all other implants fully absorbed 


Abscess around one of the liver implants; all 
other implants fully absorbed 


In the tested animals the subcutaneous, intra- 
muscular, and intraperitoneal implants were extremely 
rapidly absorbed: as early as 48 hours after implanta- 
tion the gauze had been almost fully absorbed from 
these sites, and by § days it had been fully absorbed. 
At these sites the material seems to be fairly 
inert, the local reaction consisting of invasion by 
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macrophages only, in some of which small particles 
of the material could be seen distinctly. 

Absorption from the liver is slower; 50 per cent of 
the material had been absorbed by the end of 3 days, 
but full absorption was not complete until Io to 14 
days. In one rat it was still present after 15 days, but 
the area was infected and an abscess with local 
peritonitis had formed. 

The local reaction around liver implants was more 
marked than after implantation at the other sites; 
in several animals a capsule was formed containing 
macrophages and polymorphs. However, by the 
time full absorption had occurred, the capsule had 
disappeared and there remained only a thin healthy 
scar—except in the animal in which an abscess 
occurred. The material would appear to be removed 
by a process of liquefaction followed by absorption 
and phagocytosis. 

At all the sites used in the animals it was found to 
be an excellent hemostat for capillary and venous 
bleeding, particularly so in the liver where its effect 
was immediate; it was furthermore extremely useful 
at that site, as, by wrapping it around the cut in the 
liver as well as within it, it could be used to prevent 
the sutures from cutting through. 


CLINICAL EVALUATION 


The material has been used on 14 occasions in 
patients. The results are summarized in Table II. 
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of the wound in Case 12 was probably not related to 
the gauze which had been packed in the gall-bladder 
bed 


It is not known how long absorption takes in man. 
In Case 4 a temporary colostomy was closed three 
weeks after the first operation and the site of suture 
of the liver was inspected at that time: many fine 
adhesions were present and some fragments of the 
cellulose gauze could be seen, but nearly all of it had 
been absorbed. Case 5 died four months after 
discharge from hospital; at autopsy only a few strands 
of gauze were found within the carcinomatous mass 
on the posterior abdominal wall, showing that even 
in the presence of carcinoma absorption of the gauze 
still occurred, albeit slowly. The duodenal fistula in 
Case 14 was not due to the gauze—the discharge 
remained non-purulent throughout; it was due to 
simple leakage from the duodenal suture line. 


CONCLUSIONS AND SUMMARY 


A new absorbable hemostatic gauze made from 
oxidized regenerated cellulose has been investigated 
experimentally and clinically. It has been found very 
useful and safe. It is strong and handles well. 
After a few minutes in blood it tends to become a 
little adherent to the fingers and the instruments. It 
is a very efficient haemostatic material for capillary 
and slow venous oozing, particularly that which 
occurs from raw surfaces. It is rapidly absorbed from 


Table I1.—SUMMARY OF CLINICAL RESULTS 


Nature of Operation 
Partial hepatectomy 
Partial nephrectomy 
Radical thyroidectomy 
Ruptured liver 
Palliative gastrectomy 


Resection fibrosarcoma of thigh 
Radical mastectomy 


Radical mastectomy 

Bilateral adrenalectomy for carcinoma- 
tosis 

Lumbar sympathectomy 

Aorto-iliac thrombo-endarterectomy 

Cholecystectomy for acute cholecystitis 

Cervical sympathectomy 


Indications for Absorbable Gauze 

Oozing from cut surface 
Oozing from cut surface 
Venous oozing from thyroid bed 
Suture of liver over absorbable gauze 
Oozing from growth on posterior 

abdominal wall 
Venous oozing 


Oozing from chest wall 


Oozing from chest wall 
Oozing from adrenal bed 


Torn lumbar vein 

Torn lumbar vein 

Oozing from gall-bladder bed 
Capillary oozing 


Course 
Uneventful 
Uneventful 
Uneventful 
Uneventful 
Uneventful 


Post-operative radiotherapy ; wound 
healed slowly 

Small breakdown of wound at site of 
gauze 

Uneventful 

Died 4 hr. post-operatively. P.M.: 
oozing well controlled 

Uneventful 

Uneventful 

Mild cellulitis of wound 

Uneventful 


Duodenotomy and exploration of 
pancreas 

The gauze was found to be a very satisfactory 
hemostatic agent for capillary and slow venous 
bleeding. It can be used either as a hemostatic pack 
or as small patches sutured to a bleeding area. As a 
pack which can be left in situ, it was found to be 
particularly effective in the control of oozing from 
liver and kidney cut surfaces. Although Case 9 died 
a few hours after operation, she had fully recovered 
her normal blood-pressure: at autopsy the oozing 
from the adrenal bed was found to have been fully 
controlled by the cellulose gauze. 

The material did not appear to excite any untoward 
local reaction except perhaps in Case 7 where a 
small area of the wound at the site where the gauze 
was used broke down—this was probably due to too 
much of the gauze having been used, which resulted 
in tension at that site. No such trouble occurred in 
Case 8, in whom less was used. The mild cellulitis 


Oozing rom pancreas 


Duodenal fistula. Death after 1 mth. 


various sites in the rat: within 5 days from the 
subcutaneous tissues, the muscles, and the peri- 
toneal cavity, but not until about 2 weeks from the 
liver. In man it appears to be well absorbed from the 
various sites, but the exact time required for full 
absorption has not been determined. It became 
encapsulated when implanted in the liver of rats, but 
this is probably only a temporary phase during its 
absorption; no such encapsulation was found in the 
human, in whom no untoward local reaction occurred, 
except if implanted too close to the skin. 

It should prove to be a very useful material for the 
control of slow oozing which cannot be checked 
by a temporary pack. 


Acknowledgement.—Our thanks are due to 
Messrs. Johnson & Johnson Ltd. for the supply of 
the hemostatic absorbable gauze. 
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THE importance of unneutralized heparin as a cause 
of abnormal bleeding after perfusion was described 
in a previous publication (Rothnie and Kinmonth, 
1960). Its presence was detected by the use of the 
thrombin clotting time and confirmed by the toluidine 
blue test. Polybrene (hexadimethrine bromide— 
Abbott) proved to be a more effective and consistent 
antidote to heparin than protamine, and since using 
it no instance of post-operative bleeding due to 
unneutralized heparin has been encountered. 

There are, however, other factors concerned with 
blood-coagulation which may change during perfu- 
sion and they are discussed in this paper. This study 
was carried out in a series of perfusions in :— 

1. Eight patients and 30 dogs, each perfused for 
iess than one and a half hours and in whom heparin 
was adequately neutralized. All showed certain 
changes in the coagulation factors of the blood, 
but there was no abnormal bleeding due to these 
changes. 

2. One patient perfused for two and a half hours. 
Abnormal bleeding occurred after complete heparin 
neutralization and marked changes in other clotting 
factors were found to be present. 

Immediate hemostasis is normally achieved by 
local vasoconstriction and the formation of platelet 
plugs. This temporary staunching is reinforced by a 
fibrin mesh formed by coagulation of the plasma, 
which is initiated by factors released from breaking 
down platelets and damaged tissues. These factors 
react with others in the plasma to generate thrombo- 
plastins which, in the presence of calcium ions, 
convert prothrombin to thrombin. A fibrin mesh is 
then formed by the action of thrombin on fibrinogen. 
A failure of haemostasis and coagulation can occur 
due to a deficiency of one or more of these clotting 
elements, and this is possible after perfusion. 

In these clinical and experimental perfusion cases, 
we have studied in particular :— 

1. The neutralization of heparin, as shown by the 
thrombin clotting time and toluidine blue test. 

2. The platelet count. 

3. (a) The fibrinogen concentration, by single 
and serial estimations, in order to measure the amount 
of fibrinogen destruction or utilization. (6) The 
observation of incubated fibrin clots for lysis. (c) The 
rate of destruction of fibrinogen, as shown by the 
prolongation of repeated thrombin clotting times 
performed on an incubated plasma sample. 

4. The one-stage prothrombin time. 

In addition, it was found convenient to measure 
the amount of hemolysis by estimating the plasma 
hemoglobin concentration, so giving a_ general 
measure of blood damage. 

These investigations will quickly detect a defect 
in the hemostatic mechanism after perfusion and 
especially one for which treatment is available, 


* U.S. Public Health Service Research Fellow. 


CHANGES IN BLOOD-COAGULATION DUE TO PERFUSION FOR CARDIAC 
SURGERY 


By N. G. ROTHNIE, A. G. NORMAN, MURIEL STEELE,* anv J. B. KINMONTH 


SURGICAL PROFESSORIAL UNIT, ST. THOMAS’S HOSPITAL MEDICAL SCHOOL, LONDON, S.E.1 


should correction be required to restore normal 
hemostasis. The tests are comparative, the levels 
after perfusion being compared with those before, 
thus giving a measure of the changes which have 
occurred due to perfusion. 


METHODS 


Materials.—It has been our aim to keep the 
apparatus we have used simple and compact, portable 
and easy to use near the operating theatre. The chief 
items of equipment were a small, simply constructed, 
thermostatically controlled water bath, a colorimeter 
(E.E.L. Portable Colorimeter Model ‘A’+ was 
suitable) with green (625) and violet (621) filters 
and matched glass tubes (80 » 7 mm.) and a 
small centrifuge. Glass reaction tubes (65 * 7 
mm.), various sized pipettes, blood-cell counting 
chambers, and a stop-watch completed the equipment 
required. 

Each blood-specimen was mixed with 3:8 per 
cent trisodium citrate in the ratio of 9 volumes to 
1 volume. Platelet-poor plasma was obtained by 
spinning this at 3000 r.p.m. for 5-10 min. All the 
clotting tests were performed on the citrated plasma 
specimens. 

Tests.— 

1. Thrombin Clotting Time.—The main purpose 
of this test is the detection of unneutralized heparin, 
but, as we have previously shown, a reduction in the 
fibrinogen concentration to less than 100 mg. per 
100 ml. of plasma will also affect it when a control 
thrombin clotting time of 10-12 sec. is used. The 
principle of this test is to add a calcium-thrombin 
solution to citrated platelet-poor plasma and to ume 
the clot formation. Confirmation of the presence of 
residual heparin can be obtained by adding toluidine 
blue, a heparin neutralizer, to the thrombin clotting 
test system. Details of the tests and their method of 
application have been given in a previous communica- 
tion (Rothnie and Kinmonth, 1960). 

2. Platelet Count.—This was performed by the 
method of Brecher and Cronkite (1950) using I per 
cent ammonium oxalate as the hemolysing agent 
and diluent. The mean of duplicate counts on both 
the pre-perfusion blood and the post-perfusion 
blood was taken, the difference being the loss of 
platelets per c.mm. caused by perfusion. 

3. Estimation of Fibrinogen.—The principle of 
this estimation is to convert the fibrinogen in the 
citrated plasma into fibrin by the addition of calcium 
ions. The opacity of the fibrin clot so formed is then 
measured in an absorptiometer (E.E.L. portable 
colorimeter) using a violet (621) filter. Assuming 
that all the fibrinogen is converted into fibrin, the 
opacity of the clot is related to the fibrinogen concen- 
tration in the plasma. The opacity of the fibrin clot 

+ Obtainable from Evans Electroselenium Ltd., Potter 
Street, Harlow, Essex. 
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was determined in the following way and is based on 
the method described by Ingram (1960) :— 

The absorptiometer was set at zero (on its 
logarithmic scale using a violet filter) with distilled 
water in one of the small matched glass tubes. 
These small tubes give less accurate readings than 
larger ones but were used because they were more 
economical of plasma and gave values accurate 
enough in practice. 

To 1 ml. of citrated plasma in a matched tube 
was added 1 ml. of M 40 calcium chloride solution 
and these were mixed thoroughly by inverting the 
tube. A reading of this mixture was then immediately 
taken in the absorptiometer, checking the zero 
reading with the water blank. This initial reading 
represented the light absorption due to the plasma 
colour. The tube was then placed in the water bath 
at about 37 C. We have found the conversion of 
the fibrinogen in the plasma to fibrin to be complete 
in I§-20 min. under these conditions. A final 
reading was taken in the absorptiometer and this 
represented the opacity due to the plasma colour 
and to the fibrin clot. The difference between the 
final and initial readings was the opacity due to 
fibrin. From a calibration graph for the machine, 
the fibrinogen concentration for this opacity increase 
was determined. 

The calibration graph was constructed for the 
absorptiometer by using pooled platelet-poor plasma 
from normal patients in the last trimester of preg- 
nancy. The high fibrinogen concentration of this 
pooled plasma, when serially diluted with some of 
the same plasma which had been defibrinated by 
the addition of small quantities of thrombin, gave a 
wide range of concentrations suitable for the adequate 
construction of the calibration graph. The opacities 
of the fibrin clots obtained from these serially diluted 
samples were measured in the absorptiometer in the 
way described. The fibrinogen concentration of each 
sample was estimated by the clot-weight method 
(Ingram, 1952) and the calibration graph constructed. 
From this, the fibrinogen concentration for any given 
opacity increase could be determined. 

The addition of small amounts of thrombin to 
the plasma—calcium mixture, to accelerate the clot 
formation and so obtain a more rapid estimation of 
the fibrinogen concentration, was found to be unsatis- 
factory. Instead of a uniform fibrin clot forming, 
fine and irregular flocculation occurred. This gave 
a reduced opacity reading and therefore a lower 
value for the fibrinogen concentration. 

The fibrinogen concentrations before and 
immediately after perfusion were estimated and 
the difference represented the change due to the 
perfusion. 

4. Detection of Fibrinolysis and Defibrination.— 
The main effect of these two processes is a reduction 
in circulating fibrinogen, which can lead to a failure 
of hemostasis. They can also produce thrombocyto- 
penia and deficiencies of other plasma clotting factors. 

The term ‘fibrinolysis’ applies to the increased 
activity of a proteolytic enzyme system in the plasma. 
This has been found after certain intra-thoracic 
operations and a number of activating factors have 
been implicated (Macfarlane and Biggs, 1948; 
Soulier, Mathey, Le Bolloch, Daument, and Faet, 
19§2). 
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The defibrination syndrome (Schneider, 1951) is 
caused by the release of tissue clotting factors into 
the blood-stream. These activate the clotting process 
producing scattered intravascular fibrin emboli, so 
depleting the supply of plasma clotting factors 
available for hemostasis. An example from chest 
surgery has been described by Ingram and Mann 
(1959). 

The tests we have used for the detection of these 
processes involve their effect on fibrinogen and fibrin. 

a. Serial fibrinogen estimations are an index of 
the rate of destruction or consumption of fibrinogen. 
These estimations were determined in the way 
described and were especially performed if the 
fibrinogen loss following perfusion was found to be 
marked. In treatment, which is discussed below, 
they give a measure of the amount of fibrinogen 
replacement required and the response obtained 
after its administration. 

b. Observation of incubated fibrin clot—a 
marked increase in fibrinolytic activity will rapidly 
lead to the dissolution of a fibrin clot. The tubes 
containing the fibrin clots used in the previous test 
were kept in the water bath for about 2-3 hr. after 
perfusion. Breakdown of the clot in this time 
indicates, in a crude way, the presence of marked 
fibrinolysis. 

c. A progressive prolongation of the thrombin 
clotting time performed at intervals on sub-samples 
of an incubated sample of post-perfusion plasma 
gives some measure of the rate of destruction of 
fibrinogen (Wilhelm, Miles, and Mackay, 1955). In 
addition to hypofibrinogenamia, other factors, which 
are ill-defined, have been shown to affect the 
thrombin clotting time in the presence of fibrino- 
lysis (Niewiarowski, Kowalski, and Stachurska, 
1959) and defibrination (Sharp, Howie, Biggs, and 
Methuen, 1958). 

If fibrinogenolysis was suspected, a sample (e.g., 
2 ml.) of post-perfusion plasma was placed in the 
water bath at about 37 C. and thrombin clotting 
times were performed on sub-samples at intervals 
of, say, 5-15 min. according to the rate of change 
observed, and compared concurrently with that of 
an incubated pre-perfusion plasma sample. The 
presence of fibrinogenolysis would be shown by a 
gradual lengthening in the thrombin clotting time 
of the post-perfusion sample compared with the 
control, and the rate of increase would give some 
indication of the degree of fibrinogenolytic activity. 
Its use was only required in the patient perfused 
for 2} hr. 

5. One-stage Prothrombin Time.—The_ exact 
details of the factors involved in this test are not 
yet fully understood. It has been shown to be a 
rapid means of detecting a deficiency of factors V, 
VII, and X in the plasma (Biggs and Douglas, 
1953 a; Hardisty, 1955). It was performed in the 
way described by Biggs and Macfarlane (1957) 
using a wet extract of brain as the thromboplastin 
agent (Owren, 1949). The mean of two or three 
replicate readings was taken on the pre- and post- 
perfusion samples. The control prothrombin time 
for each preparation of brain extract was previously 
determined and was usually about 15 sec. The 
mean prothrombin time of each test sample was 
expressed as a ratio of the mean control time 
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(prothrombin ratio). The difference between the 
prothrombin ratio before and after perfusion gave 
an indication of the change in the factors involved 
in this test. 

6. Estimation of Plasma Haemoglobin Concentra- 
tion.—This estimation was included in the clotting 
studies as it can be readily determined colori- 
metrically on the sample used for the fibrinogen 
estimation. 

A green (625) filter was substituted for the violet 
filter and the colorimeter set at zero using the water 
blank. Readings were then taken of the pre- and 
post-perfusion plasma samples after the addition of 
the M40 calcium chloride solution and before 
clotting started. The difference between these two 
readings represented the opacity due to plasma 
hemoglobin, assuming that there had been no gross 
change in the background colour of plasma during 
perfusion. The concentration of plasma hemoglobin 
represented by this opacity was obtained from a 
calibration graph. This graph was constructed from 
the readings obtained with plasma containing known 
amounts of hemoglobin. This method of estimation 
becomes less accurate below a concentration of 50 mg. 
of hemoglobin per 100 ml. of plasma. However, in 
practice, concentrations of less than 50 mg. per cent 
are insignificant. 

Obtaining Blood-samples.—After induction of 
anesthesia, in both our experimental and clinical 
series, a plastic cannula (‘ Portex’ umbilical cannula 
F.G.6 with Luer mount has been found suitable*) 
was inserted with full aseptic technique into the 
lower inferior vena cava (I.V.C.) via the long 
saphenous vein, or one of its tributaries, in the 
groin. During perfusion of each case it was used 
for recording the venous pressure and provided a 
means for the easy withdrawal of venous blood- 
samples. It also avoided contamination of the 
sample by tissue clotting factors, which can occur 
with venepuncture. It could be retained post- 
operatively for fluid and blood infusion and for 
obtaining further blood-specimens for clotting 
studies or biochemical estimations. It caused little 
disturbance to the patients and allowed better 
mobility and easier nursing than an arm or lower 
leg infusion. The cannula has remained in patients 
without ill effect for 24-48 hr. 

Heparin and its antidote polybrene were given 
intravenously by this route, and after any such 
injection at least § min. was allowed to elapse before 
any sample was taken. To avoid contamination or 
dilution by fluid in the cannula, the volume of which 
was 1 ml., about 5 ml. of blood was withdrawn 
before collecting each blood-sample into a syringe. 
The blood withdrawn for the wash-out was later 
returned to the circulation. The volume of blood 
which was found to be adequate for carrying out 
the tests was 4°5 ml. for each sample. This was 
added to o-§ ml. of citrate solution in a centrifuge 
tube, mixed well, and kept in the refrigerator at 
4 C. until the performance of the tests. In cases 
of cyanotic heart disease we have found an initial 
volume of 9 ml. to be necessary for the provision 
of enough plasma for the pre-perfusion control 
tests. 


* Portland Plastics Ltd., Hythe, Kent. 
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Order of Tests.—The initial pre-perfusion 
sample was taken soon after insertion of the inferior 
vena cava cannula. Following perfusion a sample 
was collected 5-10 min. after the administration of 
the heparin antidote and a further sample about 1 }-2 
hr. after perfusion. 

Blood was removed from the samples for the 
platelet counts, which were set up while the samples 
were spun to obtain the platelet-poor plasma. The 
initial readings for the fibrinogen estimation and the 
readings for the plasma hemoglobin concentration 
were made in the colorimeter and the tubes placed 
in the water bath for about 20 min. while the other 
tests were carried out. 

It was important to perform the thrombin 
clotting time first to check that heparin had been 
completely eliminated, otherwise interference with 
the other clotting tests could have occurred, giving 
false results. Early recognition of the incomplete 
neutralization of heparin allowed further antidote 
to be given as soon as possible. 

The other tests and estimations were completed 
and the changes caused by perfusion determined. 
The fibrin clots were left in the water bath for 
observation. The fibrinogen concentration was 
estimated 1-2 hr. after perfusion, and if the post- 
perfusion concentration was found to be low (less 
than 150 mg. per cent) the estimation was repeated 
at intervals. If fibrinogenolysis was suspected the 
serial thrombin clotting times were determined to 
assess the degree of activity. 

The tests were also repeated if drainage and 
wound oozing after the operation were marked, so 
that non-surgical causes for the bleeding could be 
detected or excluded and early surgical treatment 
instituted if necessarry. 

Perfusion Technique.—lIn all cases studied 
similar extracorporeal circuits with a Melrose 
rotating-disk oxygenator were used. During per- 
fusion some of them underwent a short period of 
hypothermia to about 30 C. for 20-30 min. We 
did not find that this had any significant influence on 
the clotting changes after perfusion. 

In the series of perfusions of less than one and 
a half hours the experimental results were obtained 
from 30 mongrel dogs (average weight 17:7 kg.) 
perfused for a variety of cardiac procedures. The 
average time of perfusion was 37 min. and all cases 
lasted less than an hour. The clinical results were 
obtained from 8 patients (average weight 31 kg.) 
who had a variety of cardiac abnormalities corrected 
while undergoing perfusion for a mean time of 53 
min. (shortest 20 min., longest 90 min.). Details of 
the patient perfused for 2} hr. are described 
separately below. 

In both these experimental and clinical cases the 
heparin (2 mg. per kg.) was administered intra- 
venously immediately before the insertion of the 
caval and femoral cannulz. All the cases received 
polybrene as the heparin neutralizer soon after 
removal of the cannule, in a total intravenous dose 
of 2 or 3 mg. per kg. in the dogs, and 3 mg. per kg. 
in the patients. The reasons for giving these doses 
of polybrene, which were greater than the theoretical 
requirements for the neutralization of the heparin- 
izing dose, have been dealt with in a previous report 
(Rothnie and Kinmonth, 1960). 
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RESULTS 


1. In Perfusions lasting less than 1} Hours.— 

a. Thrombin Clotting Time.—In the experimental 
series all 30 dogs showed, by means of this 
test, complete neutralization of the heparin 5-10 
min. after the administration of the polybrene. 
Further testing 30-60 min. later showed normal 
thrombin clotting times and no evidence of residual 
heparin. 

Complete heparin neutralization was also achieved 
in the 8 patients, as shown by thrombin clotting 
times performed 5-10 min. and 60-90 min. after 
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maintained in all cases. Residual heparin was thus 
eliminated as a cause of abnormal bleeding. 

b. Platelet Count—The mean pre-perfusion 
count of the 30 dogs was 350,000 per c.mm. (standard 
deviation 102,000). The mean reduction of the 
platelet count was 42 per cent of the pre-perfusion 
level (standard error of the mean + 2-3 per cent) 
after perfusing for an average time of 37 min. This 
fail bore no direct relationship to the duration of 
perfusion (Fig. 304). 

We have noted in these experiments that the 
heparinized donor-blood showed clumping of its 
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Fic. 304.—Scattergrams relating the percentage reduction of platelets (above) and the percentage reduction of fibrinogen (below) to the 


duration of perfusion in 8 clinical and 30 experimental perfusions. 


giving the polybrene. In each patient these clotting 
times varied only slightly from the control pre- 
perfusion time. 

These findings are in contrast to those we 
encountered previously using protamine. There was 
no evidence in any of the cases in the present series 
of the reappearance of heparin within an hour or 
so of giving the polybrene. 

In each of 22 dogs and § patients we have carried 
out thrombin clotting tests on plasma samples taken 
shortly after induction of anesthesia and about 1-1} 
hr. later, before heparinization prior to perfusion. 
The thrombin clotting times of these two samples 
were similar and there was no evidence of the 
appearance of an anticoagulant factor before per- 
fusion, as was suggested by Von Kaulla and Swan 
(1958). 

Using polybrene in the dosages given, com- 
plete neutralization of heparin was achieved and 


No direct relationship is shown. 


platelets. In the mixed donor-blood examined 2-3 
hr. after collection, the clumps were few in number 
(about 4-6 per c.mm.) and each consisted of about 
4-10 platelets. They formed about 20 per cent of 
the total count. In blood stored for 18-24 hr. the 
aggregates were larger and more numerous (about 
8-10 per c.mm.) and contained from 10 to about 
30 platelets in each, forming about 75 per cent of 
the total count. Some of the larger clumps measured 
about 20 across, and it was therefore possible for 
them to be trapped by the meshes of the filter in 
the extracorporeal circuit. The amount of clumping 
varied little over a twofold variation in the concen- 
tration of heparin (15-30 mg. per §00 ml.) and 
appeared to depend on the duration of storage of the 
blood. 

This clumping made it difficult to obtain accurate 
platelet counts of the mixed donor-blood and there- 
fore to assess what part the donor-blood played in 
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the platelet changes during perfusion. It was noted 
that the deposits on the filter and oxygenator, which 
were shown by microscopy to consist of platelets 
and some blood-cells, and not of fibrin, were less 
marked with fresh blood than with stored blood. 
These clumps must either be filtered off or broken 
up in the by-pass or in the perfused dog, as no 
clumping was found in the blood of the dogs after 
perfusion. 

In the 8 patients the mean pre-perfusion count 
was 430,000 per c.mm. (standard deviation 
120,000). This high mean count was due to 4 of 
the patients having various degrees of polycythemia 
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FiG. 305.—The changes in fibrinogen concentration due to 
perfusion. The mean concentration of § patients before and 
at intervals after perfusion is shown. The vertical lines repre- 
sent the range of fibrinogen concentrations. 


associated with cyanosis (highest count 560,000 per 
c.mm.). The mean reduction was 33 per cent of 
the pre-perfusion level (standard error of mean + 
7°9 per cent) for an average perfusion time of $3 
min. The platelet counts in § patients 24 hr. after 
operation had returned to the pre-operative levels. 

A few scattered small clumps of 6-10 platelets 
have been noted in most of the human heparinized 
mixed donor samples examined 2-3 hr. after collec- 
tion, but no clumps have been seen in the patients 
after perfusion. In each of these the deposits in the 
circuit were only slight. 

In summary, we have found that there was a 
moderate fall in the platelet count, in both dogs and 
patients, due to perfusion and not directly related 
to its duration (see Fig. 304). The average platelet 
count afterwards was about 60-70 per cent of the 
pre-perfusion level. 

c. Fibrinogen Concentration.—The pre-perfusion 
fibrinogen concentrations in the 30 dogs varied 
considerably, giving a mean concentration of 247 mg. 
per 100 ml. of plasma (standard deviation + 108). 
As a result of perfusion 25 of these dogs showed a 
moderate reduction in fibrinogen concentration, I 
dog showed a marked fall with loss of half its 
fibrinogen in 21 min., 2 dogs showed no alteration, 
and 2 dogs a gain of 100 per cent and 150 per cent 
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on the pre-perfusion concentration. Both these dogs 
had the lowest pre-perfusion fibrinogen levels in the 
series and gained fibrinogen from the donor-blood 
during perfusion. Only 1 dog showed a markedly 
low concentration (75 mg. per cent) after by-pass 
and this rose to 100 mg. per cent (pre-perfusion 
level for this dog, 125 mg. per cent) 2 hr. later, and 
no abnormal bleeding occurred. 

The mean reduction in fibrinogen in 30 dogs 
was 22 per cent of the pre-perfusion concentration 
(standard error of mean + 7-9 per cent) and showed 
no direct relationship to the duration of perfusion 
(see Fig. 304). 

In 15 dogs the fibrinogen was estimated 14-2 hr. 
after stopping perfusion. The average concentration 
in these dogs immediately after perfusion was 167 
mg. per cent and 1 }-2 hr. later was 160 mg. per cent. 

The mean pre-perfusion fibrinogen concentration 
in 8 patients was 270 mg. per 100 ml. of plasma 
(standard deviation + 28) with much less scatter of 
the pre-operative values than in the dogs. The mean 
reduction for an average perfusion time of 53 min. 
was 1I§ per cent (standard error of mean + 3°6 per 
cent). 

In § of these patients the fibrinogen was estimated 
about 2 hr. and 24 hr. after the by-pass. In each case 
there was a slight increase in the fibrinogen concen- 
tration within 2 hr. and a rise in 24 hr. (Fig. 305). 

Thus, in most of the experimental and clinical 
cases there was usually a slight reduction in the 
concentration of fibrinogen due to perfusion. The 
average post-perfusion concentration in patients was 
about 85 per cent of the pre-perfusion level and 
slightly less (78 per cent) in dogs, and showed no 
relationship to the duration of by-pass (see Fig. 304). 
After the by-pass there was little change in 2 hr. and, 
in patients, a moderate rise in 24 hr. This rise to 
a level above normal has also been reported by 
Gollub, Ulin, Winchell, Ehrlich, and Weiss (1959) 
and in patients after other operations by Smith, 
Rosenfeld, and Shinowara (1951). 

In no case, experimental or clinical, was the post- 
perfusion fibrinogen concentration reduced enough 
to prevent normal hemostasis and coagulation in 
that animal or patient. 

d. Detection of Fibrinolysis and Defibrination—No 
lysis of the incubated fibrin clots was observed after 
2-4 hr. in any of the dogs or patients. Fibrinogen 
estimations 1}-2 hr. after perfusion showed little 
change (see Fig. 305) from that estimated immediately 
after by-pass. 

There was thus no evidence of fibrinogen destruc- 
tion in the first two hours after perfusion in the 
experimental or clinical series, and it was not found 
necessary to perform thrombin clotting times on an 
incubated plasma sample. 

e. One-stage Prothrombin Time.—This test was 
confined to the clinical series and the prothrombin 
ratios in the 8 patients showed little alteration after 
perfusion. The mean increase was 18 per cent of 
the pre-perfusion ratio. Two of the longest perfu- 
sions showed little or no increase in the ratio. After 
perfusion the activity of the factors involved in this 
test was thus about 80-85 per cent of the pre- 
perfusion value. 

f. Hemolysis—The plasma hemoglobin concen- 
tration after perfusion was estimated in the 30 dogs. 
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In the first 8 of these dogs we found a mean post- 
perfusion plasma hemoglobin of 208 mg. per 100 
ml. (mg. per cent), for an average perfusion time of 
33 min. The individual findings are shown in Fig. 
306 (column 1). The donor-blood had been collected 
18-24 hr. before operation using heparin (20 mg. 
per 500 ml.) as the anticoagulant and stored at 4° C. 
This donor-blood (usually from two greyhounds), 
after mixing in the heart-lung machine prior to 
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cent. The mean concentration in the plasma of the 
dogs after perfusion for an average time of 38 min. 
was 125 mg. per cent, with individual values shown 
in Fig. 306 (column 2), and these corresponded 
closely to that found in the mixed donor-blood. In 
the other 14 dogs no hemolysis was found in the 
mixed donor-blood and the post-perfusion hamo- 
globin concentrations were mostly 50 mg. per cent 
or less for an average perfusion time of 39 min. 
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DONOR BLOOD TAKEN 2-3hrs PRE-OP 


FiG. 306.--Hemolysis after perfusion in 30 experimental and 13 clinical perfusions. The experimental perfusions are divided into 
3 groups (columns 1-3) depending on the presence or absence of haemolysis in the mixed donor-blood before by-pass, and the time of 
collection of the donor-blood. Column 4 shows the haemolysis in the patients after perfusion. The average plasma hamoglobin 


concentration due to perfusion was less than $0 mg. per cent. 


perfusion, showed a mean plasma hemoglobin of 
195 mg. per cent for the 8 experiments. The range 
of values in the donor-blood corresponded closely 
to that found after perfusion. It thus became clear 
that most of the hemolysis found after perfusion 
was derived from the breakdown of cells in the donor- 
blood during the period of storage. 

Subsequently, in the remaining 22 dog perfusions, 
the donor-blood was taken 2-3 hr. before operation 
in order to eliminate hamolysis due to storage. 
Using the same amount of heparin, there was a 
resulting marked decrease in the hemolysis after 
perfusion. 

In 8 of these 22 perfusions the mixed donor- 
blood before by-pass showed a moderate hemolysis 
with a mean plasma hemoglobin of 145 mg. per 


This further indicated that the hemolysis after 
perfusion in our experimental work was mainly 
derived from the donor-blood and that perfusion 
itself, if under 1 hr., caused little hemolysis. 

It is apparent on comparison of the findings 
shown in Fig. 306 (columns 2 and 3) that some 
other factors besides the effects of storage were 
producing the rapid hemolysis in the mixed donor- 
blood. The method of collection was standard 
throughout the series of 30 perfusions, and we have 
found no evidence of bacterial contamination in the 
freshly collected haemolysed mixed donor-blood. 
We have, however, found evidence in vitro of a red- 
cell aggiutination reaction between the donor dogs in 
4 experiments in which hemolysed mixed donor- 
blood was used (Fig. 306, column 2). The reaction 


. 
MEAN 

7 PERFUSION 33 

(min) 
350 
300 
e 
my 

MEAN 
iso 
ee 

MEAN 
ee 

100 ° 

50 
<s50} | 

; MEAN PLASMA 

OP 


278 THE BRITISH 
is not so marked as in the human subject, but 
probably accounts for most of the breakdown of 
red cells found in the experimental series. It has 
also been noted in vitro between the recipient and 
donor dogs in 3 cases, and probably accounted for 
the marked hemolysis found in those dogs after 
perfusion with non-hzmolysed mixed donor-blood 
(Fig. 306, column 3). Cross-matching was not 
routinely carried out because of the limited supply 
of dogs for use as donors and the poor definition of 
their blood-groups (Thalhimer, Solandt, and Best, 
1938; Mollison, 1959). 

The hemolysis actually due to the passage of 
blood through the pump-oxygenator and coronary 
suckers thus appeared to be 50 mg. per cent or less 
of hemoglobin over a perfusion period of under 1 hr. 

In a series of 13 patients the donor-blood was 
collected 2-3 hr. pre-operatively and carefully cross- 
matched. Heparin 20 mg. per 500 ml. was used as 
the anticoagulant. The mixed donor-blood used for 
perfusing these patients showed no hemolysis. 
After by-pass the majority of the patients had 50 
mg. per cent or less of hemoglobin for a mean 
perfusion time of 42 min. The findings in each 
patient are shown in Fig. 306 (column 4). The highest 
concentration of hemoglobin, 110 mg. per cent, was 
found after a 20-min. perfusion and the other two 
values over 50 mg. per cent occurred in perfusions 
of 75 and go minutes. 

Thus, the hemolysis caused by perfusion of 
patients using a Melrose oxygenator and mechanical 
coronary suction was usually 50 mg. per cent or less 
for up to t hr. on by-pass. 

Summary of the Results of the Coagulation Studies. 
—We have found reductions in the main clotting 
factors after perfusions of under 1-1} hr., but these, 
singly or in aggregate, did not produce any failure 
of hzmostasis in practice. With the complete 
elimination of heparin by polybrene there has been 
no abnormal bleeding, excluding surgical causes, in 
any of these experimental or clinical perfusions. 
Hemolysis caused by the extracorporeal circulation 
was negligible. 

z. Changes in One Long Perfusion lasting 
24 Hours.—This was in a girl aged 13 years (weight 
33 kg.) with a Fallot’s tetralogy producing marked 
symptoms. At the age of 4 years she had had a 
Blalock anastomosis which closed after 3 years with 
a resulting deterioration in her condition. At this 
stage she had a difficult pulmonary valvotomy with- 
out improvement of her marked dyspnoea and 
cyanosis. She was therefore perfused in order to 
correct her defects by direct surgery. This was 
difficult and prolonged due to the many adhesions 
from the previous operations. For most of the 
perfusion time hypothermia between 15-20 C. was 
used. Throughout the procedure there was consider- 
able bronchial blood-flow which had to be removed 
from the operative field by mechanical suction 
together with the coronary return. The suction for 
most of the time had to be stronger than is our 
usual practice. The patient received a total of 2°5 
mg. per kg. of heparin and for its neutralization 
3°75 mg. per kg. (1°5 : 1) of polybrene. 

In this patient considerable oozing was noted 
after perfusion and the femoral arteriotomy after 
suturing required the application to it of topical 
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thrombin (Parke, Davis & Co.) for efficient hemo- 
stasis. The thrombin clotting time about 10 min. 
after the administration of polybrene was prolonged 
by 2-3 sec. The toluidine blue thrombin clotting 
test showed that this prolongation was not due to 
residual heparin. A reduced fibrinogen concentration 
was therefore thought to be the most likely cause 
and this was subsequently confirmed by the fibri- 
nogen estimation (see below). 

The platelet count before perfusion was 285,000 
per c.mm. and immediately after was about 100,000 
per c.mm. with many small particles, thought to be 
fragmented platelets. The count 3 hr. after perfusion 
had risen to 155,000 per c.mm. and no fragmented 
platelets were seen. 

The prothrombin time was prolonged by about 
4 sec. as a result of perfusion. It showed little 
further change subsequently. 

The fibrinogen concentration before perfusion 
Was 200 mg. per cent and I§ min. after was found 
to be 100 mg. per cent. This fibrin clot on incubation 
showed lysis within 20 min., and a fibrinogen estima- 
tion I hr. after perfusion showed only fine floccules 
of fibrin of negligible concentration (about 10 mg. 
per cent) which underwent dissolution. There was 
thus evidence of marked fibrinolytic activity. 

The patient was therefore given 4-4 g. of human 
fibrinogen, dissolved in 200 ml. of sterile distilled 
water, by intravenous infusion. This amount of 
fibrinogen represented the estimated deficit in this 
patient and was expected to raise her fibrinogen 
concentration to about 280 mg. per cent. The 
concentration actually achieved shortly after the 
infusion was 250 mg. per cent. Haemostasis was 
now satisfactory and allowed closure of the chest. 

One hour after the infusion of fibrinogen, its 
concentration in the patient’s plasma was 220 mg. 
per cent and at 3 hr. 200 mg. per cent, and there 
was no evidence of lysis of the incubated fibrin 
clots within 4 hr. Both these plasma samples, when 
incubated, produced initial and repeated thrombin 
clotting times similar to those of the pre-operative 
control plasma. This showed that fibrinogenolytic 
activity had ceased. 

The hzmolysis was very marked—about 325 
mg. per cent—after perfusion, and there was resulting 
hemoglobinuria. At 3 hr. after perfusion the plasma 
hzmoglobin concentration had dropped to about 
100 mg. per cent and normal coloured urine was 
passed in about 6 hr. 


DISCUSSION 


The passage of blood over the foreign surfaces in 
the extracorporeal circulation and the trauma 
inflicted in its course are important factors leading 
to the changes in clotting elements seen after 
perfusion. In addition, when the heart is open, 
blood flowing from the coronary sinus and bronchial 
vascular system is removed from the operative field 
by mechanical suction and returned to the extra- 
corporeal circuit. Damage to the blood easily occurs 
in this suction system. In our patient who was 
perfused for 2} hr., marked and prolonged suction 
of blood from the open heart was necessary and was 
probably the main factor in producing the severe 
hemolysis and loss of fibrinogen. In the series of 
shorter perfusions either a Melrose bar pump or roller 
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pump was used. A Mono pump was used for the long 
perfusion. This difference may have been a factor in 
the bleeding after operation, but is less likely to have 
been so than the longer duration of suction and 
perfusion that have been mentioned. 

Another important factor which influences the 
changes in coagulation and cellular elements during 
perfusion is the state of the donor-blood. The 
volume of donor-blood used during the perfusion 
period is usually greater than the blood-volume of 
the patient. Dilution of the clotting elements of 
the patient by the donor-blood can therefore occur 
as they mix during the time of the by-pass, the 
amount of dilution depending on the volume of 
donor-blocd used and its content of clotting factors. 
The latter is related to the duration of storage before 
perfusion and to the anticoagulant used. Alterations 
also occur in the cellular elements with storage. 
During the first few days there is an increase in the 
osmotic and mechanical red-cell fragility and a rapid 
reduction in the quantity, and probably quality, of 
the platelets and plasma clotting factors (Edinb. med. 
J., various authors, 1940-42; Quick and Stefanini, 
1948; Mollison, 1956; Mustard, 1956). It is thus 
preferable to collect the donor-biood as near to the 
time of operation as is possible. 

The rate of deterioration of clotting factors is 
also dependent, among other things, on the type of 
anticoagulant solution used. Acid-citrate-dextrose 
(A.C.D.) is better for the preservation of the clotting 
factors than heparin or E.D.T.A. (disodium salt of 
ethylene diamine tetra-acetic acid), although the 
latter, a calcium chelating agent, is superior for the 
preservation of platelets (Proescher, 1951; Zucker, 
1954; Whitby and Britton, 1957). However, a 
massive transfusion of citrated blood would cause 
severe cardiac disturbances (Bunker, Stetson, Coe, 
Grillo, and Murphy, 1955; Firt and Hejhal, 1957). 
Stored E.D.T.A. blood, which is heparinized and 
recalcified before perfusion, has been used by Brown 
and Smith (1958). In all the cases we describe here, 
heparin was used for the donor-blood, which was 
freshly collected in most cases. 

It is possible for the changes in clotting factors 
after perfusion to lead to a defect in hemostasis and 
to cause abnormal bleeding. In general, haemostasis 
might be impaired after perfusion by (1) a quantita- 
tive or qualitative platelet defect, (2) a deficiency in 
the formation of plasma clotting factors, (3) in- 
creased destruction of normal plasma factors as in 
defibrination or fibrinolysis, (4) presence of inhibi- 
tory substances, e.g., heparin, and (5) failure of 
local vasoconstriction. 

The reduction in platelets found by us after by- 
pass was similar to that found by others (Gollub, 
Ulin, Winchell, Ehrlich, and Weiss, 1959; Perkins, 
Osborn, and Gerbode, 1959) and we did not find it 
directly related to the duration of perfusion. 

The phenomenon of platelet clumping in the 
heparinized donor-blood is a possible additional 
cause of the reduction in platelets during perfusion. 
It is difficult to assess the importance of this because 
of the difficulty in obtaining accurate counts. In 
our experimental work the use of fresh donor-blood, 
in which there was less clumping than stored blood, 
did result in a less marked reduction in the platelets 
of the perfused dog and a reduced deposit on the 
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filters and surfaces of the pump-oxygenator after 
perfusion. This tends to support the suggestion by 
Perkins, Osborn, and Gerbode (1958) that clumping 
leading to disintegration of platelets contributed to 
the loss during perfusion. 

Clumping in vitro was first described by Fidlar 
and Jacques (1948) and implicated as the cause of 
the reduction in platelets in stored heparinized 
blood. It was suggested by these workers that the 
cause of the clumping was some impurity in the 
commercial preparation of heparin. This effect of 
heparin im vitro is contrary to the findings in vivo, 
in which platelet stickiness is reduced (Wright, 1941) 
and the formation of platelet plugs prevented (Hugues, 
1954). We have found no appreciable difference in 
the amount of clumping with different quantities of 
heparin in the donor-blood and it has not been seen 
in vivo after intravenous heparin or in any case after 
perfusion. To reduce this effect as much as possible 
the use of fresh donor-blood is advised. 

It has been shown that the concentration of 
heparin required to prevent the adhesion of platelets 
to foreign surfaces is greater than that required to 
prevent clotting (Best, Cowan, and MacLean, 1938). 
For this reason, and now that we have an efficient 
heparin neutralizer in polybrene, we have, since this 
series was studied, increased the heparin for the 
patient to 2°§ mg. per kg. and for the donor-blood 
to 25 mg. per 500 ml. 

The average loss of platelets that we have found 
after perfusion would have been unlikely to produce 
an impairment of hzmostasis, and this was also 
shown by Gollub, Winchell, Ehrlich, and Ulin 
(1959 b). The experimental production of marked 
thrombocytopenia (about 30,000 per c.mm.) by 
Craddock, Adams, Perry, and Lawrence (1955) and 
by Winchell, Gollub, Ehrlich, and Ulin (1959), 
demonstrated that a deficiency in platelets per se did 
not produce abnormal bleeding unless some other 
defect was also present. 

Reductions of the plasma clotting factors, which 
we have investigated, occurred after by-pass in 
perfusions of under an hour, but these changes, 
singly or in aggregate, would also have been unlikely 
to cause a bleeding state. Of particular interest is 
fibrinogen, for which replacement therapy is readily 
available and which was necessary in one of our 
patients after a long perfusion. 

The reduction in fibrinogen has been attributed 
by Osborn, Mackenzie, Shaw, Perkins, Hurt, and 
Gerbode (1955) and Von Kaulla and Swan (1958) to 
increased fibrinolysis. This was marked in our 
patient perfused for 2} hr. and the activity lasted 
for about I-2 hr. after operation, responding well 
to the administration of human fibrinogen. In no 
other case in our series was there detectable fibrino- 
lysis or fibrinogenolysis. 

Brown and Smith (1958) postulated defibrination 
as a cause of post-perfusion bleeding. It is possible 
that the reductions in the plasma clotting factors 
are caused by a combination of these processes of 
fibrinolysis and defibrination. These, even, if severe 
enough to produce a failure of hemostasis, appear 
to be short-lived after stopping perfusion. 

Complete neutralization of heparin after by-pass 
was achieved in all our cases with the new anti- 
heparin agent, polybrene. Abnormal bleeding due 
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to residual heparin did not occur, as happened in 
our early perfusion cases in which protamine was 
used as the antidote. There were only 3 cases in the 
experimental series that bled severely after opera- 
tion. No clotting defect was found in them and 
surgical causes accounted for the bleeding. 

The hemolysis due to perfusion depends on the 
type of pump-oxygenator and tubing used and on the 
rate of pumping and duration of by-pass (Melrose, 
Bassett, Beaconsfield, Graber, and Shackman, 1953; 
DeWall, Warden, Melby, Minot, Varco, and Lillehei, 
1957). The effect of the coronary suction is important 
and the donor-blood can also contribute hemolysed 
blood. In our experimental work the length of 
storage and incompatibility reactions were the main 
causes of hemolysis of the donor-blood. It is thus 
important to assess the amount of hemolysis in the 
donor-blood before any comparison is made of the 
effects of varying heart-lung circuits. If the particular 
factors producing hemolysis are avoided, the plasma 
hemoglobin after perfusion is usually less than 50 
mg. per cent with the Melrose pump-oxygenator. 

It has been shown that red-cell membranes after 
hemoiysis can activate the fibrinolytic system 
(Astrup, 1956). It is therefore possible for this 
effect to produce clotting defects if hamolysis is 
marked. In our patient who had a long perfusion 
the hemolysis was marked, and this may have been 
a contributory cause of her deficiencies. 

Clinical hemoglobinuria, which usually occurs 
with a plasma hemoglobin concentration of 100- 
150 mg. per cent, is undesirable as this can lead to 
kidney damage with acute renal failure (Blackburn, 
Hensley, Kerr, and Wright, 1954). There was marked 
hemoglobinuria for a few hours after operation in 
our long-perfusion patient, with rapid clearing of 
the plasma. There was no evidence of renal failure 
and normal urine was passed in 4-6 hr. 

Deficiencies of coagulation are not the only 
factors affecting normal hemostasis. A fault in vaso- 
constriction might affect it, but we have no data on 
this factor and it has not been necessary to postulate 
any such fault to explain abnormal bleeding in our 
studies. 

The whole-blood clotting time and the calcium 
clotting time of plasma have not been used by us 
because these tests are insensitive to the degree of 
coagulation deficiency in which we are interested. 
They are also of limited value because they fail to 
distinguish between the various factors which may 
alter the clotting times (Quick, Honorato, and 
Stefanini, 1948). 


Thromboplastin generation and 


tests (Biggs 
Douglas, 1953 b; Hicks and Pitney, 1957), which 
would detect deficiencies in the early stages of 
clotting, have not been included, as these are more 


time-consuming, require some preparation, and 
were difficult to fit into our post-operative routine. 
However, a simplified thromboplastin screening test 
recently described by Ingram (1960) would be suit- 
able and would give a more complete assessment 
of the clotting changes, especially after a long 
perfusion. 

We have found that the changes in the total and 
ionic calcium concentrations have been insignificant 
with a high flow pump-oxygenator, and as only 
minimal amounts of calcium are required for adequate 
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The routine performance of the tests which we 
have used can give a rapid assessment of the changes 
in clotting factors after perfusion. Appropriate 
treatment of any abnormal oozing due to these 
changes can be given quickly and the risks of such 
an operation reduced. However, in perfusions of 
under an hour’s duration and using sufficient poly- 
brene for complete heparin neutralization (1-5 mg. 
per mg. of heparin to patient), the performance of 
such tests is not essential. They should, however, be 
done in perfusions lasting more than 1-1} hr. or in 
any patient with troublesome oozing. 


TREATMENT OF ABNORMAL BLEEDING 


There are many things which may be done to 
prevent the development of abnormal bleeding after 
perfusion. They include measures to reduce blood- 
damage in the extracorporeal circuit, including 
thorough cleaning, sterilizing, and siliconing of all 
surfaces, the avoidance of rough surfaces, and the use 
of heparin and freshly collected donor-blood. The 
passage of blood through coronary suckers is an 
important source of trauma; it should be minimized 
as far as possible. Meticulous surgical hemostasis 
is important. 

The principles involved in the treatment of a 
bleeding state, should it occur, are first, the main- 
tenance of blood-volume, and secondly, the adminis- 
tration of corrective therapy. 

Accurate measurements must be made of the 
blood-balance. The blood-volume is best main- 
tained by fresh whole blood, preferably taken into 
A.C.D. plastic packs. This gives the best preserva- 
tion of clotting factors. Fresh blood will help in 
providing platelets and other factors, but is not 
satisfactory for the complete replacement of clotting 
factors because of the large volume which would be 
required. 

The complete and satisfactory elimination of 
heparin has ceased to be a problem with the use of 
polybrene. This is more efficient than protamine 
and has replaced it in our practice. 

Human fibrinogen preparations are available and 
should be administered if the fibrinogen concentra- 
tion is markedly reduced or is falling. The dose 
required for correction is the calculated total 
deficiency of the patient. This is obtained from the 
measured fibrinogen reduction in mg. per I0o ml. 
of plasma (using the pre-perfusion concentration 
as the control), and the estimation of the plasma 
volume. The calculated dose is given intravenously 
and the response assessed by repeated fibrinogen 
concentrations and further doses given if necessary. 
This was carried out in one patient. 

There is no satisfactory method of reducing 
fibrinolytic activity and treatment consists of fibri- 
nogen replacement in the way described. As the 
period of fibrinolysis appears to be short-lived after 
perfusion, this method of treatment is satisfactory 
until fibrinolysis ceases. 

Fresh plasma is less satisfactory for replacing 
fibrinogen but is suitable for a moderate fibrinogen 
deficiency. It is the best available means for 
correcting deficiencies of other clotting factors. 
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BLOOD-COAGULATION 


SUMMARY 


The changes in selected clotting elements were 
studied in 30 experimental and 8 clinical perfusions 
of under 1-14 hr. duration and in 1 patient perfused 
for 24 hr. 

This was carried out by a series of simple and 
rapid tests, which are described, and are suitable for 
routine application in practice. 

The complete neutralization of heparin was 
achieved in all cases by using polybrene in a dose 
of 1-1-5 mg. for each mg. of the heparinizing dose 
(2 mg. per kg.). 

In perfusions of under 1-1} hr. the average 
platelet count after by-pass was about 70 per cent 
of the pre-perfusion level and the fibrinogen concen- 
tration about 85 per cent. The prothrombin time 
was little changed. These changes bore no direct 
relationship to the duration of perfusion. They were 
influenced by the effect of the massive transfusion 
of donor-blood during perfusion. Freshly collected 
donor-blood is preferred for perfusion. None of 
these cases showed abnormal bleeding after by-pass. 

The patient perfused for 2} hr. developed 
abnormal bleeding due to fibrinogen destruction, 
which was successfully corrected by the infusion of 
human fibrinogen. 

Hemolysis after perfusions of less than 1 hr. 
was 50 mg. per cent or less. Factors producing 
hemolysis during perfusion are discussed. 

A scheme of treatment of a clotting deficiency is 
outlined. 
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A CASE OF MULTICENTRIC MELANOTIC ADAMANTINOMA 
By PETER JONES anp ALAN WILLIAMS 


ROYAL CHILDREN’S HOSPITAL, MELBOURNE 


‘THERE is a rare pigmented tumour of infancy which 
arises in association with the tooth primordium. 
Several pathological terms have been given to this 
tumour, among them ‘melanotic adamantinoma’ 
(Wass, 1948). 

Stowens (1957), in a critical review of the 
literature, collected 21 cases and added 3 from his 
own experience. One further case has since been 
reported (Cradock Henry and Bodian, 1960). 

The case presented here is the twenty-sixth 
recorded and appears to be unique in that three 
contiguous teeth were affected by separate but 
identical tumours. 


CASE REPORT 
Rhonda was the long-awaited first-born of elderly 
sere She was referred to the Royal Children’s 
ospital at the age of 2 months with a swelling in the 


F1G. 309.— Low-power appearance of tumour showing groups of 
cells in relatively cellular stroma. (* 75 


right upper alveolus which had appeared at the age of 
one month, and as a result of increase in size it had begun 
to interfere with breast feeding (Fig. 307). 


On EXAMINATION.—A spherical swelling 4 in. (1°25 
cm.) in diameter was situated in the region of the right 
upper lateral deciduous incisor. The alveolus was dis- 
tended and thinned by the tumour, which imparted a 
bluish tinge to the smooth overlying mucous membrane. 
A radiograph (Fig. 308) showed caudad displacement of 
the right upper lateral deciduous incisor, which lay 
within a soft-tissue mass. 

DIFFERENTIAL DIAGNOSIS.—An cruption cyst was 
excluded by the age of the patient and by displacement 


F1G. 308.—Radiograph of initial tumour showing displace- 
ment of the upper lateral deciduous incisor within a soft-tissue 
mass 


of the tooth. Similarly the lack of inversion of the 
tooth crown made a dentigerous cyst or odontome 
unlikely 

FIRST OPERATION (October, 1959).—An incision was 
made along the crest of the alveolus and the tumour was 
found to be composed of solid black pigmented tissue, 
approximately 2 c.c. in volume, which was removed 
together with the lateral deciduous incisor. The residual 
cavity was packed with flavine-impregnated ribbon gauze 
which was removed after 24 hours. 

PATHOLOGY.—The main component of the tiv-ue was 
a relatively cellular fibroblastic stroma in whici: groups 
of cells of two varieties were irregularly scattered. The 
majority of these cells were large, with a simple large 
nucleus and cytoplasm of indefinite outline (Fig. 309). 
In the cytoplasm of many of these cells pigment with 
the appearance and staining reaction of melanin was 
present (Fig. 310). 

In some areas these cells had a more definite cuboidal 
shape and were arranged in such a manner as to suggest 
a glandular structure. These cells varied considerably in 
appearance and many cells intermediate in form between 
these and the smal! varicty of cell were seen. These 
small cells possessed a nucleus which stained extremely 


ata 
4 
‘=. 
| Fig. 307.— The presenting tumour; patient aged 2 months 
ii 
A 


MULTICENTRIC MELANOTIC ADAMANTINOMA 283 


deeply and was often of irregular outline. The cytoplasm 
was scanty in amount. 

They were frequently found in clumps and a “ stream- 
ing”’ artefact of the nuclei was not infrequently seen. No 
evidence of a capsule was found. On the basis of the 


1G. 310.—Group of the larger cells showing pseudo-acinar 
arrangement. Abundant melanin pigment is present in the 
cytoplasm 


F1G. 312.—Radiograph of the third tumour and the displaced 
molar 


histological appearance the tumour was regarded as a 
melanotic adamantinoma. 

PROGRESS.—Two months later a second similar 
swelling appeared, partly overlapping the site of the 
first. A radiograph (Fig. 311) showed that the contiguous 
deciduous canine was now displaced caudally by a new 
lesion similar to the first. 

SECOND OPERATION (December, 1959).—The right 
upper deciduous canine and an enveloping tumour were 
shelled out from what appeared to be a smooth unilocular 
cavity. The same technique of packing was employed. 
Microscopy confirmed the assumption that the second 
lesion was a second melanotic adamantinoma. Three 


weeks later a third swelling in the alveolus appeared, 
overlapping the site of the second tumour and situated 
slightly posteriorly to it. A swelling of the right cheek 
was also noted at this time and these two areas appeared 
to be continuous. This was not clinically certain because 


P16. 311.—Radiograph of the second tumour and the displaced 


canine 


Fic. 313.—The intramaxillary tumour is seen as a rounded 
opacity extending to the floor of the right orbit 


of the obscuring nature of the overlying buccal pad of 
fat. A radiograph (Fig. 312) showed that the first right 
upper deciduous molar lay within a rounded cavity. 

THIRD OPERATION (Jan. 8, 1960).—The tooth and 
approximately 3 ¢.c. of the now familiar pigmented tissue 
were removed. 

In the course of the next two weeks the swelling in 
the cheek increased in size and it became certain that 
there was a fourth area of tumour. A further radiograph 
(Fig. 313) showed an area of density in the body of the 
right maxilla which extended to the floor of the orbit. 

FOURTH OPERATION (Jan. 22, 1960).—An approach 
was made through the gingivo-buccal sulcus and when 
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periosteum was reflected from the front of the maxilla, 
the underlying bone was found to be speckled with 
particles of pigmented tumour penetrating the bone 
from within. The involved segment of bone was removed 
and an irregular loculus of tumour tissue, approximately 
5 ¢.c. Capacity, was entered. No tooth was present in 
this cavity and there followed a meticulous curettage of 
all visible fragments of pigmented tissue. The cavity was 
packed and the incision partially closed with interrupted 


Fic. 314.—The appearance 6 months after the last operation, 
showing premature eruption of medial incisor. 


plain catgut sutures. The packing was removed after 24 
hours. 

PATHOLOGY.—Microscopy showed the same picture of 
melanotic adamantinoma. Fragments of bone were 
scattered throughout the operative specimen and invasion 
of bone by the tumour was readily demonstrated. 

PROGRESS.—It is now six months since the last opera- 
tion and the alveolus has healed without distortion (Fig. 
314). There remains an ill-defined area of induration in 
the right cheek which is barely detectable on palpation, 
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Fic. 316.—The specimens from each operation, reading 
from the left. Part of each tissue specimen has been abstracted 
for histological preparations. 


and no facial asymmetry is visible. The eruption of the 
right upper medial deciduous incisor has been hastened 
by the operative interference in the vicinity. A recent 
radiograph shows some irregularity in the central portion 
of the maxilla and the floor of the right orbit but no 
evidence of further recurrence (Fig. 315). The patient is 
now aged 1 year and thriving. 


DISCUSSION 


Melanotic adamantinomata arise most commonly 
in early infancy; in 23 of the 26 cases the tumour 
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appeared within the first six months of life and the 
remaining 3 cases within the first year. There is a 
special predilection for the maxilla, which was 
affected in 21 cases. On 4 occasions the mandible 
was involved. 

In the case reported here the history and a review 
of the radiographs indicate that the tumours arose 


FiG. 315.—Radiograph demonstrating irregularity of orbital 
floor 6 months after the last operation, with developing ethmoid 
air cells. No indication of further recurrence. 


seriatim in relation to 
(Fig. 316). 

The fourth tumour differed from its predecessors 
in that :— 

1. It did not contain a tooth. 

2. It was the only site in which invasion of bone 
by the tumour was seen macroscopically and on 
microscopy. 


three contiguous teeth 


Fic. 317.—Tumour sites in the patient. 


3. It was situated more deeply than the other 
lesions, and hence did not involve the alveolar 
ridge. 

On these grounds it was concluded that the fourth 
tumour area was probably a local recurrence of the 
tumour arising in the canine tooth. It was, in 
retrospect, already present when the third (molar) 
tumour appeared. The site of the fourth tumour is in 
accord with the thesis that it arose in relation to the 
deciduous canine (Fig. 317). 
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Examination of histological preparations of each 
of the four specimens received revealed tissue of 
identical appearance. No new evidence concerning 
ontogeny was obtained. The unusual feature in this 
case was the multicentric origin of three tumours in 
contiguous dental primordia, believed to arise in the 
paradental epithelium (Willis, 1958). 

In the literature 3 cases are reported in which 
local recurrence followed initial surgical excision. 
(The case reported by Battle, Hovell, and Spencer 
(19§2) is particularly instructive in this regard.) A 
further operation was successful in each case and the 
inference is that these tumours are benign in that they 
do not metastasize despite their bizarre cellular 
structure and ominous propensity for local invasion. 
The course, so far, of the infant reported here would 
justify this optimistic conclusion. 
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SUMMARY 


A case of multiple melanotic adamantinomata in 
an infant is reported which would appear to be 
unique in that three contiguous teeth were affected 
seriatim. Despite one recurrence which has been 
brought under control the prognosis is considered 
to be good. 
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THE PREPARATION FOR AND THE RESULTS OF SURGERY 
IN MYASTHENIA GRAVIS 


By M. J. LANGE 


NEW END HOSPITAL, HAMPSTEAD, LONDON 


THE year 1934 marked a milestone in this inexplicable 
disease when Dr. Mary Walker published her results 
of the effects of prostigmin injections in a case of 
myasthenia gravis. 

A further landmark was heralded in 1941 when 
Blalock published the results of 6 cases of myasthenia 
gravis in which he had carried out thymectomy. 
Since then there have been many papers championing 
either medical treatment or advocating thymectomy. 
The current feeling is probably a compromise 
between the two schools of thought in that surgery 
is recommended in certain selected patients only. 

In this country Sir Geoffrey Keynes (1946, 1949, 
1954, 1955) has consistently been the champion of 
thymectomy and his figures have amply supported 
his contention. Other authorities, in particular 
Eaton and Clagett (1950) at the Mayo, Clinic come 
out on the side of conservative treatment with the 
cholinergic drugs. A lot of prominence was given to 
these results, and although subsequently the Mayo 
Clinic (Eaton and Clagett, 1955) amended their 
figures it undoubtedly left its impact, that is, a heavy 
bias in favour of medical therapy. 

Ross’s (1952) researches and follow-up have 
shown that surgery has more to offer these unfortunate 
sufferers than medical treatment. He reviewed 100 
patients with myasthenia gravis who had undergone 
thymectomy and found that 87 per cent were 
apparently cured, showed great improvement or 
moderate improvement, the follow-up period being 
over four years. He also found that the prognosis 
appeared to be better the shorter the pre-operative 
history was, and that there was no apparent relation- 
ship to the age of onset. In comparing his figures 
with three other series (Kennedy and Moersch, 1937; 
Boothby, 1936; Eaton, Clagett, Good, and McDonald, 
1949) in which patients had been treated by medical 
means only, he found that the deaths in these series 
due to myasthenia gravis were all higher, and that the 


percentage who were apparently cured or much 
improved was much smaller. Simpson (1958), in 
his recent comprehensive review, amply supports 
Ross. 

Garland and Clark (1956), in a study of 60 
patients treated medically of whom full notes were 
available in 48 instances, found that only half this 
number had had various periods of remission, 
ranging from days to seven years, during which time 
no treatment was necessary. The other 24 had not had 
a complete remission. The authors considered that 
the mortality in medically treated myasthenics was 
probably not less than 20 per cent. 

In the American nursing journal, R.N., for 
February, 1958, under the title “What to do for the 
Myasthenic”’ the following paragraph appears, and 
acknowledgement is made to Dr. R. S. Schwab: 
“Surgical removal of the thymus gland also helps. 
Results of 500 operations show that the remission 
rate and cure (it sometimes occurs spontaneously) is 
more than doubled by such surgery. Partial remis- 
sions, restoring patients to almost full health, are 
tripled. Females under 35 respond most 
favourably.” 

It is not the intention of this review to enter into 
the controversy as to whether thymectomy is the 
treatment of choice in cases of myasthenia gravis. It 
is merely desired to place on record the observations 
and findings of an independent observer who has 
been associated with the pre-operative assessment, 
the post-operative care and treatment, and follow-up 
of well over 100 patients with myasthenia gravis who 
have undergone thymectomy. The majority of these 
cases have been included in other reviews (Keynes, 
1946, 1949, 1954, 1955; Ross, 1952; Simpson, 1958), 
but in the present review a new approach has been 
applied in the assessment of these cases. Four 
simple categories have been devised into which the 
cases can easily be placed. 


3 
> 


286 THE BRITISH 


At present in the Department of Endocrinology 
at New End Hospital there are 204 case records of 
patients suffering from myasthenia gravis. Of these, 
21 were not operated on for various reasons—being 
too desperately ill, having minor non-incapacitating 
weaknesses confined to the eyes, etc. Ten patients 
of this group are now dead and of this number 6 were 
found at post-mortem examination to have thymic 
tumours. Of the patients operated on 25 were found 
to have tumours, and whenever this was discovered 
pre-operatively by radiography, operation was always 
deferred until the tumour had been irradiated. One 
patient was awaiting thymectomy in the near future, 
and this leaves 157 patients who had a routine thy- 
mectomy. This review is concerned essentially with 
them. However, over the years, trace has been lost 
of 3 patients, though they are known to have survived 
several years after the operation. One further patient 
has only just undergone thymectomy and is not 
therefore included in the follow-up series. Thirty- 
two patients are now known to be dead. Thirty-one 
other patients were unable to attend for personal, 
financial, and other reasons, such as distance, but 
both the patients and their general practitioners have 
been most co-operative in giving up-to-date details 
of their condition, and in these it was found that the 
pattern of long-term results very closely resembled 
those of the remaining 90 patients; for example, 7 
patients report that they are living a full and normal 
life without any need for prostigmin, and a further 
9 similarly lead a full and unrestricted life, though 
they do take prostigmin in varying dosages. Allowing 
for the above there remain go patients who have been 
analysed in detail. They have all been seen and 
examined personally during the past year. 


GENERAL REMARKS 


There is no doubt that the average patient with 
myasthenia gravis does develop a complex about 
his disease. Having come to realize that his everyday 
activities, in whatever form they may be, are entirely 
dependent on his taking tablets, this complex is, of 
course, perfectly understandable. It must surely be 
only the very stable personality which would not 
develop some form of anxiety about the disease. For 
any minor upset, physical or emotional, as the 
dypsomaniac resorts to the bottle, so the myasthenic 
flies to the bottle of prostigmin tablets. 

Many of the patients seen on review were 
undoubtedly taking too many tablets of the cholinergic 
drug and considered that the side-effects, such as 
increased sweating, abdominal colic, and diarrhea, 
were the natural price to pay. In the majority of 
these, when it was explained to them that they had 
been taking too much prostigmin, and subsequently 
had had the dosage gradually reduced, the side-effects 
were invariably eliminated and their everyday activity, 
on a reduced dosage, remained unchanged. 

On the other hand, there was a small minority of 
patients who obviously did not take enough of the 
drug. They regarded the prostigmin (or mestinon) as 
a drug which was detrimental to their health, so that 
they usually tried to wean themselves from it, with 
subsequent impairment of their strength. In these 
cases explanation that the prostigmin was a replace- 
ment of a substance lacking in the tissues usually 
proved beneficial, in that increasing the dosage of the 
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cholinergic drug to an optimum level resulted in a 
marked improvement of their scale of activity. 
Furthermore, it must be recognized that emotion 
literally plays havoc with these patients. A myasthenic 
of moderate severity can become completely helpless 
when passing through severe emotional distress. It is 
time very well spent not only to explain to these 
patients how emotion will aggravate their weaknesses, 
but also to make quite sure that they have accepted 
the fact of their disability. Once they have accepted 
the disease and the fact that they must learn to live 
with it, their capacity can increase unbelievably. 


CATEGORIES OF DISEASE 


The division into categories of a disease, or any 
stage in a disease, is always difficult. So many of the 
cases could, on various individual interpretations, be 
made to fit into different categories. In this review 
the categories for the myasthenic patient have been 
restricted to four and they are based essentially on 
the functional capacity of the patient; that is, what 
work he is able to do, whether he is able to care for 
himself, or whether in fact he has to be cared for. 
‘These patients are always asked a stock question: 
“Do you feel that, by virtue of the disease, you can- 
not do a normal day’s work ?”” An answer in the 
affirmative immediately precludes Categories 1 and 2. 

The following four categories were employed in 
the assessment of patients :— 

Category 1.—Here the patients are having no 
prostigmin whatever and are doing a normal and full 
day’s work. Myasthenic stigmata may be present, 
for example, a partially frozen facies, or a mild ptosis, 
but to such a minor degree that it in no way interferes 
with their work. 

Category 2.—In this category the patient is 
again able to do a full day’s work, but he needs to 
take one of the cholinergic drugs. The dose is 
immaterial, the important consideration being that 
he can lead a full, normal, and useful life and do a 
full day’s work. Patients must be satisfied that the 
disease does not restrict their activities in any way. 

Category 3.—Here the patients’ activities are 
restricted, and they are perhaps able to do a part- 
time occupation or only part of the housework, and 
they are, of course, taking prostigmin. 

Category 4.—The disease is so incapacitating 
that in spite of whatever dosage of prostigmin these 
patients might take, they are unable to do any work. 
They may just be able to look after themselves, dress, 
wash, and feed themselves, but yet they are not capable 
of any additional physical effort. 

It was thought that with these simple categories 
very little difficulty would be experienced in placing 
the patients in the appropriate category, and in 
actual fact, on experience, this was found to be so. 
Nevertheless, it should be pointed out that undoubted 
post-operative improvement could still leave a 
patient in the same category. 

Also, it must be admitted that it was occasionally 
difficult to decide in which category to place a patient 
in the pre-operative state, particularly those who had 
been operated on ten to fifteen years previously. 
Memories are short, case-notes are frequently 
inadequate, the passage of time frequently plays 
tricks with the memory, and undoubtedly in the 
early days the optimum dosage of prostigmin was not 
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always employed. In these cases one had to rely on 
the patient’s own memory. 


DIAGNOSIS 


As a rule the diagnosis should be made on the 
history. Rarely is the onset acute, the story usually 
being one of gradual onset and spread of weaknesses. 
Fatigability is typical—the patient starts to comb 
her hair and is unable to complete it ; half-way through 
a meal she is unable to chew her food any longer and 
fluid may be regurgitated through the nose; the effort 
of climbing the first flight of stairs is probably not 
noticed, but at the second she becomes slow, laboured, 
and stops frequently. During the latter half of the day 
the patient is frequently found with the weaknesses 
more obvious. 

Occasionally there is a long history of the patient 
having been suspected of malingering or the symptoms 
being regarded as functional. Indeed, several 
patients had been invalided out of the Services on 
this supposition. Patients in this category had usually 
lost confidence in themselves until someone had tried 
the effect of prostigmin. 

Merely looking at the patient is frequently 
enough to label him—a typical immobile, frozen 
facies with the ‘snarling smile’, the ptosis, unilateral 
or bilateral, the lolling jaw frequently supported by 
the palm of the hand, the voice soon becoming nasal, 
slurred, and unintelligible, the complete inability of 
any sustained effort. 

Examination confirms the weaknesses and fatiga- 
bility of the muscle groups. In bulbar myasthenia 
impaired power of the orbicularis oculi is character- 
istic, whereas in skeletal myasthenia the extensor 
group of muscles is, as a rule, more severely affected 
than the flexor groups. 

Examination of the central nervous system is 
negative and muscle wasting is unusual, certainly in 
the early stages. 

In considering the differential diagnosis one must 
bear in mind thyrotoxic myasthenia, the early stages 
of various myopathies, and the occasional myasthenia 
accompanying carcinoma, notably that of the bronchus 
and brain. 

An excellent diagnostic test is the intravenous 
injection of up to 10 mg. of tensilon (edrophonium). 
If given slowly there are no toxic effects and it is so 
quickly metabolized that its effect wears off within a 
minute or two. A positive response, that is obvious 
and marked improvement in the weaknesses, 
particularly the ptosis and mobility of the face, is 
dramatic. A negative response does not affect the 
weaknesses and usually in addition produces mild 
side-effects—blurring of vision and epiphora, a 
feeling of flushing with perhaps sweating, and 
abdominal discomfort, that is, cholinergic effects. 
As a rule in a myasthenic ro mg. is easily tolerated, 
whereas with a negative response the side-effects may 
become manifest after giving 2-5 mg. As soon as the 
side-effects are apparent the test is, of course, 
abandoned. If the response to tensilon is negative it 
is unlikely that mestinon or prostigmin will benefit 
the patient. 

Churchill-Davidson and Richardson (1953) have 
described their technique of assessing the neuro- 
muscular transmission in myasthenics. Briefly, they 
found that patients with myasthenia gravis show a 
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resistance to decamethonium (C 10) with only slight 
lowering of the action potential of the muscles, as 
manifested by direct stimulation of the appropriate 
nerve (they use the hypothenar group of muscles and 
stimulate the ulnar nerve near the wrist). Intravenous 
tensilon after the C 10 produces marked improve- 
ment in the weaknesses. However, in normal neuro- 
muscular transmission the decamethonium produces 
a marked fall in the action potential which becomes 
aggravated by the subsequent giving of tensilon. 
Certainly, in the majority of our patients in whom 
this test has been carried out, the claims of these 
workers have been amply substantiated. 

Finally, it is our practice to have all our myas- 
thenics seen by a competent neurologist with 
experience of this disease. 


PRE-OPERATIVE MANAGEMENT 


In taking into account the patient’s mentality it 
must also be remembered, as pointed out above, that 
this disease can induce considerable emotional 
disturbance. For this reason it is essential to gain 
and hold the patient’s confidence and trust. Failure 
to do this in a patient with severe bulbar myasthenia 
with only partial response to the cholinergic drugs 
should be considered as a contra-indication to surgery, 
until such time as one has gained the patient’s full 
confidence and co-operation. The reason for this is 
that the full and active co-operation of the patient is 
vital after the operation. Should he panic post- 
operatively, this could well lead to a crisis with a fatal 
outcome. Emotion and fear aggravate the myasthenia 
gravis, with consequent difficulty of evacuation of 
mucus from the trachea and bronchial tree, leading to 
subsequent impaired pulmonary ventilation. If this 
is allowed to progress it will lead to a state of anoxia 
for which the only remedy would be a prompt 
tracheostomy and tracheal toilet. On the other hand, 
if the patient’s confidence has been gained and he 
understands exactly what is expected of him post- 
operatively, it is surprising how smooth the con- 
valescence can be. 

From experience it has been found that it is time 
well spent having the myasthenic in hospital for 
some considerable time before the operation. In his 
own time he is allowed to settle down, get used to 
the ward régime, and is encouraged, when possible, 
to actively assist in the daily routine, for example, 
guiding the new patients, being responsible for 
delivery and collection of mail, helping with teas, etc. 

In a like manner, during this period liaison will 
be established with both his medical attendants and 
the nursing staff. In this way not only is confidence 
established, but the patient gets the sense and 
satisfaction of feeling that he is once more a useful 
member of society. Instead of having to have every- 
thing done for him, he can in his turn do something 
for others. While this subtle morale-building is in 
progress, the usual investigations are carried out, 
including the assessment of his vital capacity, and at 
the same time the medical officer in charge has the 
chance to get to know his patient and his moods. 
The doctor will soon find out whether reassurance 
and encouragement are what the particular myasthenic 
requires, or whether a little judicious bullying will 
produce better results. At the same time, by simple 
trial and error, the optimum dosage of the cholinergic 
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drug is found, which the patient will tolerate 
comfortably, and which will at the same time allow 
him to lead an active ward life and so keep his cardio- 
vascular system well toned up. 

In stabilizing the patient on one of the cholinergic 
drugs it was found that the majority of patients appear 
to prefer mestinon, because there are less side-effects 
with this drug, particularly abdominal discomfort. 
Also, the effect of the drug usually lasts longer. 
Patients who tend to be weak in the mornings 
on waking derive benefit from having their first 
and perhaps second doses of mestinon ‘loaded’ 
with prostigmin, as this drug exerts its effect 
more rapidly. It is most rare for patients 
on mestinon to have to be wakened during 
the night to take extra doses of the drug. 
When the taking of the drug does not - 
coincide with a meal-time, patients are 
advised to have a glass of milk or a biscuit, 
or some similar snack, with mestinon (or 
prostigmin). 

Choosing the psychological moment the 
medical attendant will have a frank dis- 
cussion with the patient, in which the 
operation is explained to him and in which 
his co-operation after the operation is 
stressed. With regard to prognosis, while 
it is normally guarded, the patient can be 
assured, with a fair degree of confidence, . 
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supervised at two-hourly intervals. With the chest 
firmly supported by the attendant nurse, active 
coughing is greatly facilitated. The pulmonary 
exercises are continued throughout convalescence, 
as failure to do so may initiate the vicious cycle of 
events indicated above. 

A chest radiograph is taken within twenty-four 
hours of operation for evidence of pneumothorax or 
effusion. The presence of either or both, with 
embarrassment to the patient, demands aspiration, 
repeated as indicated. 

In previous years it has been the custom to 
continue post-operatively with the same dosage of 
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that if the myasthenia gravis is not im- ° 5 


proved it is quite certain that the pro- 
gress of the disease will be retarded, if not 
halted. However guarded the prognosis 
might be, patients invariably appreciate 
the frank discussion, and indeed, it usually acts as a 
spur to them to do and give of their best. 

Operation is usually undertaken first thing in 
the morning. If the operation is scheduled for 9 a.m., 
a dose of the anti-cholinergic drug, in the customary 
dosage, may be given by mouth at 6 a.m. One hour 
before operation the pre-medication, usually omnopon 
and scopolamine, is given by injection. Half an hour 
before operation a corresponding dose of prostigmin 
(usually 1 mg.) is given by injection. 

The full details of thymectomy have been 
described elsewhere by Piercy (1957). 


POST-OPERATIVE MANAGEMENT 

At a discreet distance from the patient’s bed there 
is a complete ‘cut down’ tracheostomy set, already 
sterilized and ready for immediate use. A positive- 
pressure respirator (the Beaver apparatus is very 
suitable) is at hand and, of course, oxygen. 

A severe bulbar myasthenic with a poor response 
to prostigmin and a severely reduced vital capacity 
is a likely candidate for emergency tracheostomy and 
positive-pressure respiration, particularly so if the 
pleura were inadvertently opened during the opera- 
tion. Adequate trained staff, experienced in this 
type of work, are essential. 

For the first three or four days all attendants, 
whether medical or nursing, and visitors, wear masks 
when in the vicinity of the patient for fear of intro- 
ducing infection, a grave complication at this stage. 
For this reason also an antibiotic cover is justifiable. 

As soon as the patient has recovered from the 
anzsthetic, deep breathing and coughing sessions are 
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Fic. 318.—Showing, in pad periods, the age distribution of 
the 


two sexes. 


prostigmin that the patient was accustomed to pre- 
operatively. Latterly, however, all cholinergic drugs 
have been withheld from the time of the operation 
until evidence of myasthenia gravis became manifest. 
Invariably for the first forty-eight hours there has 
been no need for prostigmin, and this, of course, is 
partly due to the fact that during this period the 
patient’s physical activities are negligible. With the 
subsequent appearance of weakness small doses of 
prostigmin may be given and increased as indicated. 
With this cautious régime the development of a 
cholinergic crisis is most unlikely. 

In the early post-operative stages sedation must 
not be withheld, as pain should be sufficiently 
depressed to allow the patient to breathe deeply and 
cough at regular intervals, so that accumulation of 
secretion in the bronchial tree may be prevented. 

During this early period the patients are nursed 
in the recumbent position and they appreciate small 
pillows (or sorbo rubber supports) under each 
shoulder blade. This also serves to take some of the 
strain from the sutured split sternum. 

In the event of an impending crisis it may be 
very difficult to tell whether it is due to the myasthenia 
gravis (myasthenic crisis) or to overdosage of 
prostigmin (cholinergic crisis), as both conditions can 
produce a practically identical clinical picture. 
Presented with this dilemma it is permissible to give 
a small dose of tensilon (edrophonium) intravenously. 
If after giving 5 mg. there is improvement in the 
patient’s condition, it is taken as an indication for 
the need of a cholinergic drug (that is, myasthenic 
crisis), whereas if the patient’s state is unaffected or 
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aggravated by this injection, under no circumstances 
must more cholinergic drugs be given (that is, 
cholinergic crisis). In either event one must be 
prepared for an emergency tracheostomy. 

Enemata are forbidden, as indeed they are in any 
myasthenic, because of the likelihood of collapse of 
the patient. This is due to either the resulting 
stimulation of the autonomic nervous system or to 
the effort expended in the subsequent bowel evacua- 
tion, or possibly to a combination of both. If the 
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Mortality.—Of the 25 tumour patients who 
underwent thymectomy, 6 (24 per cent) died as a 
result of the operation and a further 10 (40 per cent) 
died subsequently. (Seven of the latter died within 
2 years of the operation.) Thus at the time of this 
review 64 per cent of tumour patients who were 
operated on were dead. 

Of the 157 non-tumour patients, 14 died as a 
result of the operation, giving a mortality-rate of 
8-9 per cent. On reviewing these cases there is no 


° 


MALE 


CAT. No | 
CAT. No 2 
CAT. No 5 


YEARS PRE-OP. 


10 


YEARS PRE -OP. 


Fic. 319—Showing in detail the relationship between the patient's age, the number of years the disease had been present prior to 
thymectomy, and the patient’s post-operative category. 


bowels are costive a mild aperient or suppositories are 
all that is necessary. 

In the absence of complications the patient is 
usually allowed to sit out on the fifth post-operative 
day and is gradually allowed up by the eighth to 
tenth day. 

Prostigmin dosage (if any) is regulated according 
to the patient’s needs, and as his physical activities 
increase. 


REVIEW OF CASES 


Sex.—Of the 182 patients who underwent 
thymectomy, 25 (13°7 per cent) had tumours. (Of 
the total of 204 patients 31 (15:2 per cent) had 
tumours.) There were 112 (71-3 per cent) females in 
the 157 non-tumour cases, and 17 (68 per cent) 
females in the 25 tumour cases. 

Age.—Fig. 318 shows, in 5-year periods, the age 
distribution of the two sexes. It is noted that in non- 
tumour cases, the two sexes run parallel, while in the 
tumour cases, though still running parallel, there is a 
definite shift to the right, that is, tumours occur in 
the older patient. 


doubt that the present mortality-rate is much lower, 
and that some of the earlier deaths were undoubtedly 
due to the fact of non-recognition of the possibility 
of a cholinergic crisis, and a lack of experience in the 
post-operative management of these seriously ill 
cases. Furthermore, there is little doubt that several 
of these deaths could possibly have been avoided by 
the institution of a tracheostomy and positive- 
pressure respiration—a procedure which is now 
anticipated and which has been carried out with 
success in recent years. The following case illustrates 
this. 

Mrs. E. K., aged 24 years, had a year’s history of 
severe bulbar and skeletal myasthenia gravis. Pre- 
operatively she had been on 4 tablets of prostigmin 
2-hourly, that is 540 mg. a day, together with ephedrine 
gr. } t.d.s. Thymectomy was performed on May 3, 1956. 
Following this she developed pulmonary complications, 
being unable to cough up mucus. On May § she was 
bronchoscoped, and following the aspiration of much 
mucus she improved temporarily. However, she was still 
so weak that either further bronchoscopy had to be 
carried out or tracheostomy performed. The latter was 
carried out on May 6, by which time she had become 
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unconscious with very poor respiratory excursions. In 
spite of repeated tracheal toilet she remained unconscious 
with poor chest movement, and eventually positive- 
pressure respiration was instituted with a Beaver 
apparatus. Her condition immediately improved, to 
such an extent, in fact, that the Beaver apparatus was 
dispensed with 48 hours later. Convalescence was sub- 
sequently uninterrupted, though she had been deeply 
comatose for 6-7 days. Three years later she was 
managing well on 2 tablets of prostigmin 3-hourly and 
was contemplating having a baby. 


The period under review covers the years 1942 
to 1958, and in addition to the above 14 post- 
operative deaths there were a further 18 deaths, 
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YEARS OF FOLLOW - UP 


F1G. 320.—Showing the number of years the patients have been 
followed up. 


giving an overall mortality-rate of 20°4 per cent. 
Osserman (1959) gives a mortality-rate of medically 
treated cases of 18 per cent. It should be pointed out, 
however, that at least 4 of these remote deaths in the 
present series were undoubtedly unconnected with 
myasthenia gravis, and that had the patients survived 
3 of them would have been graded in Category 1. 


1. R. J., male, aged 49 years, was taking 20 tablets of 
prostigmin pre-operatively. Five years after operation he 
was very well and doing a normal day’s work with no 
prostigmin. He suffered a sudden syncopal attack, and 
post-mortem revealed coronary thrombosis and malignant 
hypertension. 

2. L. J., male, aged 19 years, was taking 13 tablets of 
prostigmin pre-operatively. Eight years after thymectomy 
he was doing a normal day’s work, with no prostigmin, 
when he committed suicide consequent on domestic 
complications. 


3. W. L., male, aged 48 years, was taking 10 tablets 
of prostigmin pre-operatively. Thirteen years later he 
was doing a normal day’s work, with no need of prostigmin. 
He had been a sufferer from chronic bronchitis and 
emphysema, and an exacerbation of these complaints 
caused his death. 


4. N. M., female, aged 20 years, was helpless on 4 
tablets of prostigmin pre-operatively. Following opera- 
tion she did a normal day’s work taking an occasional 
1-2 tablets of prostigmin a day. She died 9 years after 
thymectomy with widespread lymphosarcoma. 

Present Status.—T7ab/e 1 shows the pre- and 
post-operative results of the four categories. The 
improvement post-operatively is obvious. Just over 
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one-third of patients assessed lead a normal life with- 
out prostigmin, and a further third, though taking 


Table I.—PRE- AND POST-OPERATIVE CATEGORIES 


Pre-operative 


Post-operative 
Cat. No. 1 
Cat. No. 2 
Cat. No. 3 
Cat. No. 4 
cholinergic drugs, also lead an unrestricted life. 
Thus just over 50 per cent of the total of 157 patients 
lead normal lives. 


Fig. 319 shows in detail the relationship 
between the patient’s age, the number of years the 
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YEARS 
FiG. 321.—Showing in detail the number of years since the 


patients in Category 1 underwent thymectomy and also the 
number of years that they have dispensed with prostigmin. 


disease had been present prior to thymectomy, and 
the patient’s post-operative category. While the 
patient’s age does not appear to make much differ- 
ence, there is no doubt that the shorter the duration 
of the disease before thymectomy, the better the 
prognosis. This applies to both sexes. 

The first thymectomy was undertaken by Sir 
Geoffrey Keynes in 1942, and Fig. 320 shows the 
number of years the patients have been followed up. 
It will be noted that more than half of the cases have 
been followed up for 9 years or more. 

Remissions.-—It is frequently claimed that some 
of the good results following thymectomy are merely 
due to the disease going into natural remission. If 
this is so, it is a curious fact that practically without 
exception none of the Category-1 patients has 
relapsed since their ‘remissions’ following operation, 
though this period extends in many cases up to I0 
years or longer. 

Fig. 321 shows in detail the number of years since 
the patients in Category 1 underwent thymectomy 
and also the number of years that they have dispensed 
with prostigmin. From the appearance of this graph 
it is reasonable to assume that a certain proportion 
of the patients who have been operated on more 
recently will, with the passage of time, graduate to 
Category 1. 

Garland and Clark (1956) consider that only 
50 per cent of their medically treated cases went into 
remission for periods varying from days to 7 years. 
In this present series of 31 Category-1 patients, 23 
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(74°2 per cent) have been off prostigmin for § years or 
longer, 17 (§4°8 per cent) have been off for 7 years or 
longer, and 9 (29 per cent) for 10 years or more. 

Osserman (1959), who regards a remission as a 
patient who has had no need of prostigmin for at 
least three months, finds that the average duration of 
his remission cases is 2°8 years. In this present series 
of Category-1 patients the average remission is 
years. 


SUMMARY 


1. The diagnosis and differential diagnosis of 
myasthenia gravis are briefly discussed. 

2. The vital importance of the pre-operative 
preparation, physical and psychological, is stressed. 

3. The post-operative treatment is indicated and 
emphasizes that complications should be anticipated. 

4. Operative and remote mortality figures are 
given. 

5. Myasthenia gravis due to thymic tumours 
should have irradiation to the tumours prior to surgery 
(Keynes, 1954). 

6. In our present state of knowledge, there is 
little doubt from this review that surgery offers a 
better prognosis than purely medical treatment. 

7. While the age or sex of the patient does not 
appear important, there is striking evidence that the 
shorter the history of the myasthenia the better will 
be the operative result. 
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THE RESULTS OF SURGERY IN THE TREATMENT OF TOXIC GOITRE 
A REVIEW OF 172 CASES 
By NEIL S. PAINTER 


SENIOR SURGICAL REGISTRAR, THE RADCLIFFE INFIRMARY, OXFORD 


DESCRIPTION OF FOLLOW-UP 


A TOTAL of 172 patients suffering from toxic goitre 
were treated by partial or subtotal thyroidectomy 
between the years 1947 and 1956 under the care of 
the Professorial Surgical Unit at St. Bartholomew’s 


Table I.—NUMBER OF PATIENTS FOLLOWED Up 


Patients seen as out-patients in 1956 132 
Patients followed by letter in 1956 29 
Patients who had died before 1956 x 
Patients who could not be trac 3 


172 


Percentage possible follow-up 98-2 per cent 


Hospital. These patients were followed up in 1956 
to assess the morbidity resulting from these opera- 
tions. The majority were willing to attend the 
hospital, but others were unable to do so as they 
lived far away, some having emigrated. These were 
followed up by letter and the help of their family 
doctor was often enlisted to ensure an accurate 
reply. Table I shows the numbers followed in these 
different ways. 


The average period that patients have been 
followed since operation, excluding the dead and 
untraced, was 4 years 4 months, the longest follow- 
up being 9 years 8 months; only 13 patients have 
been followed for less than 18 months. In some 
cases, the duration of post-operative follow-up of 
the dead and untraced was considered long enough 
for them to be included in the follow-up, and this 
was done. 

The patients have been divided into two groups: 

Group 1.—Patients treated by partial thyroid- 
ectomy; the operator endeavouring to remove seven- 
eighths of the gland, whether by the method of 
Dunhill or using Lahey’s exposure. 

Group 2.—Patients who underwent subtotal 
thyroidectomy. In this more radical operation only 
a thin ‘button’ of gland was left on each side. 
Lahey’s exposure was used in all these cases, giving 
wide access to the gland, and in this group the 
recurrent nerves were identified in every case. 

Both groups were subdivided into primary toxic 
goitre with a diffuse enlargement of the gland and 
without a history of non-toxic goitre; and secondary 
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unconscious with very poor respiratory excursions. In 
spite of repeated tracheal toilet she remained unconscious 
with poor chest movement, and eventually positive- 
pressure respiration was instituted with a Beaver 
apparatus. Her condition immediately improved, to 
such an extent, in fact, that the Beaver apparatus was 
dispensed with 48 hours later. Convalescence was sub- 
sequently uninterrupted, though she had been deeply 
comatose for 6-7 days. Three years later she was 
managing well on 2 tablets of prostigmin 3-hourly and 
was contemplating having a baby. 


The period under review covers the years 1942 
to 1958, and in addition to the above 14 post- 
operative deaths there were a further 18 deaths, 


YEARS OF FOLLOW - UP 


Fic. 320.—Showing the number of years the patients have been 
followed up. 


giving an overall mortality-rate of 20-4 per cent. 
Osserman (1959) gives a mortality-rate of medically 
treated cases of 18 per cent. It should be pointed out, 
however, that at least 4 of these remote deaths in the 
present series were undoubtedly unconnected with 
myasthenia gravis, and that had the patients survived 
3 of them would have been graded in Category 1. 

1. R. J., male, aged 49 years, was taking 20 tablets of 
prostigmin pre-operatively. Five years after operation he 
was very well and doing a normal day’s work with no 
prostigmin. He suffered a sudden syncopal attack, and 
post-mortem revealed coronary thrombosis and malignant 
hypertension. 

2. L. J., male, aged 19 years, was taking 13 tablets of 
prostigmin pre-operatively. Eight years after thymectomy 
he was doing a normal day’s work, with no prostigmin, 
when he committed suicide consequent on domestic 
complications. 


3. W. L., male, aged 48 years, was taking 10 tablets 
of prostigmin pre-operatively. Thirteen years later he 
was doing a normal day’s work, with no need of prostigmin. 
He had been a sufferer from chronic bronchitis and 
emphysema, and an exacerbation of these complaints 
caused his death. 


N. M., female, aged 20 years, was helpless on 4 
cabins of prostigmin pre-operatively. Following opera- 
tion she did a normal day’s work taking an occasional 
I-2 tablets of prostigmin a day. She died 9 years after 
thymectomy with widespread lymphosarcoma. 

Present Status.—T7able 1 shows the pre- and 
post-operative results of the four categories. The 
improvement post-operatively is obvious. Just over 


one-third of patients assessed lead a normal life with- 
out prostigmin, and a further third, though taking 


Table I.—PRE- AND POST-OPERATIVE CATEGORIES 


Pre-operative Post-operative 


Cat. No. 1 

Cat. No. 2 10 36 
Cat. No. 3 49 21 
Cat. No. 4 31 I 


cholinergic drugs, also lead an unrestricted life. 
Thus just over 50 per cent of the total of 157 patients 
lead normal lives. 

Fig. 319 shows in detail the relationship 
between the patient’s age, the number of years the 
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F1G. 321.—Showing in detail the number of years since the 
patients in Category 1 underwent thymectomy and also the 
number of years that they have dispensed with prostigmin. 


disease had been present prior to thymectomy, and 
the patient’s post-operative category. While the 
patient’s age does not appear to make much differ- 
ence, there is no doubt that the shorter the duration 
of the disease before thymectomy, the better the 
prognosis. This applies to both sexes. 

The first thymectomy was undertaken by Sir 
Geoffrey Keynes in 1942, and Fig. 320 shows the 
number of years the patients have been followed up. 
It will be noted that more than half of the cases have 
been followed up for 9 years or more. 

Remissions.—It is frequently claimed that some 
of the good results following thymectomy are merely 
due to the disease going into natural remission. If 
this is so, it is a curious fact that practically without 
exception none of the Category-1 patients has 
relapsed since their ‘remissions’ following operation, 
though this period extends in many cases up to 10 
years or longer. 

Fig. 321 shows in detail the number of years since 
the patients in Category 1 underwent thymectomy 
and also the number of years that they have dispensed 
with prostigmin. From the appearance of this graph 
it is reasonable to assume that a certain proportion 
of the patients who have been operated on more 
recently will, with the passage of time, graduate to 
Category I. 

Garland and Clark (1956) consider that only 
50 per cent of their medically treated cases went into 
remission for periods varying from days to 7 years. 
In this present series of 31 Category-1 patients, 23 
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(74:2 per cent) have been off prostigmin for 5 years or 
longer, 17 (54-8 per cent) have been off for 7 years or 
longer, and 9 (29 per cent) for 10 years or more. 

Osserman (1959), who regards a remission as a 
patient who has had no need of prostigmin for at 
least three months, finds that the average duration of 
his remission cases is 2-8 years. In this present series 
of Category-1 patients the average remission is 
7°5 years. 


SUMMARY 


1. The diagnosis and differential diagnosis of 
myasthenia gravis are briefly discussed. 

2. The vital importance of the pre-operative 
preparation, physical and psychological, is stressed. 

3. The post-operative treatment is indicated and 
emphasizes that complications should be anticipated. 

4. Operative and remote mortality figures are 
given. 

5. Myasthenia gravis due to thymic tumours 
should have irradiation to the tumours prior to surgery 
(Keynes, 1954). 

In our present state of knowledge, there is 
little doubt from this review that surgery offers a 
better prognosis than purely medical treatment. 

7. While the age or sex of the patient does not 
appear important, there is striking evidence that the 
shorter the history of the myasthenia the better will 
be the operative result. 
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THE RESULTS OF SURGERY IN THE TREATMENT OF TOXIC GOITRE 


A REVIEW OF 172 CASES 
By NEIL S. PAINTER 


SENIOR SURGICAL REGISTRAR, THE RADCLIFFE INFIRMARY, OXFORD 


DESCRIPTION OF FOLLOW-UP 


A TOTAL of 172 patients suffering from toxic goitre 
were treated by partial or subtotal thyroidectomy 
between the years 1947 and 1956 under the care of 
the Professorial Surgical Unit at St. Bartholomew’s 


Table I.—NUMBER OF PATIENTS FOLLOWED Up 


Patients seen as out-patients in 1956 132 
Patients followed by letter in 1956 29 
Patients who had died before 1956 ® 
Patients who could not be traced 3 


172 


Percentage possible follow-up 98-2 per cent 


Hospital. These patients were followed up in 1956 
to assess the morbidity resulting from these opera- 
tions. The majority were willing to attend the 
hospital, but others were unable to do so as they 
lived far away, some having emigrated. These were 
followed up by letter and the help of their family 
doctor was often enlisted to ensure an accurate 
reply. Table I shows the numbers followed in these 
different ways. 


The average period that patients have been 
followed since operation, excluding the dead and 
untraced, was 4 years 4 months, the longest follow- 
up being 9 years 8 months; only 13 patients have 
been followed for less than 18 months. In some 
cases, the duration of post-operative follow-up of 
the dead and untraced was considered long enough 
for them to be included in the follow-up, and this 
was done. 

The patients have been divided into two groups: 

Group 1.—Patients treated by partial thyroid- 
ectomy; the operator endeavouring to remove seven- 
eighths of the gland, whether by the method of 
Dunhill or using Lahey’s exposure. 

Group 2.—Patients who underwent subtotal 
thyroidectomy. In this more radical operation only 
a thin ‘button’ of gland was left on each side. 
Lahey’s exposure was used in all these cases, giving 
wide access to the gland, and in this group the 
recurrent nerves were identified in every case. 

Both groups were subdivided into primary toxic 
goitre with a diffuse enlargement of the gland and 
without a history of non-toxic goitre; and secondary 
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toxic goitre showing a nodular enlargement, and 
giving a history of non-toxic goitre, often for many 
years, before the onset of toxic manifestations. The 
clinical diagnoses were checked by histological 
examination of the tissue removed. 


AGE AT OPERATION OF THYROTOXIC 
PATIENTS 


Six patients whose thyrotoxicosis had recurred 
following operation elsewhere are not included in 
the 166 cases shown in Table II, because the 
histology of the gland at the first operation was 
not known. In Table IJ the number of patients 


Table I11.—AGE AT OPERATION OF 166 PATIENTS WITH TOXIC GOITRE 


INCIDENCE OF POST-OPERATIVE 
HYPOTHYROIDISM 


This is shown in Table V, which includes 7 
deceased patients sufficiently followed up, but 
excludes the one post-operative death and 3 untraced 
patients. 

It will be noted that the incidence of unrecovered 
post-operative hypothyroidism in patients treated by 
subtotal thyroidectomy is nearly five times that of 
those treated by partial thyroidectomy, in both 
primary and secondary thyrotoxicosis. It is nearly 
twice as high in secondary thyrotoxicosis as in primary 
thyrotoxicosis after either operation. 


AGE IN YEARS 


36-40 


46-$0 61-65 


Females 16 


13 


Males _ 2 2 4 I 


2 1 2 1 1 


Total: Females 150, Males 16. Ratio 9-4: 1 


Table I1].—AGE AT OPERATION OF 104 PATIENTS WITH PRIMARY Toxic GOITRE 


OPERATION Sex 


AGE IN YEARS 


21-25 | 26-30 36-40 | 41-45 | 46-50 
Partial thyroidectomy Female 2 16 13 11 7 4 s I 1 
Male _ 2 2 1 1 I -- _ _ 1 
Subtotal thyroidectomy Female I 3 5 4 3 6 I 3 _ I 
Total 3 21 20 18 a 13 | 6 | x 1 | 3 


Table I1V.—AGE AT OPERATION OF 62 PATIENTS WITH SECONDARY TOXIC GOITRE 


Females 93, Males 11. Ratio 8-45 : 1 


OPERATION sx 


AGE IN YEARS 


1§-20 | 21-25 


26-30 | 31-35 | 36-40 | 41-45 | 46-50 | $1-$5 | §6--60 | 61-65 | 66-70 | 71-75 


Partial thyroidectomy 


Subtotal thyroidectomy 


is shown with their age at the time of this first 
operation. Tables I1I] and IV show the age at 
operation of patients suffering from primary and 
secondary toxic goitre respectively. 

Gardiner-Hill (1929) showed that thyrotoxicosis 
was then a disease of the 20-40 years age-group, 
but in the last few decades a change in this incidence 
has occurred, probably due to the increased recogni- 
tion of the disease in older age-groups (Cookson, 
1939). It will be seen that 90 patients were under 
40 years old and 76 were over this age. Primary 
toxic goitre is a disease of the young predominantly, 
and secondary toxic goitre occurs mainly in older 
people, but a considerable overlap of both types as 
regards age-groups was noted. 


Females $7, Males 5. Ratio 11-4: 


Hypothyroidism manifested itself between two 
months and two years post-operatively with the 
exception of one case declaring after four years. 
Temporary hypothyroidism recovered by the end 
of the second year, the majority of the patients 
requiring only six months’ treatment with dried 
thyroid. 

No correlation was noted between the pre- 
operative untreated basal metabolic rate and the 
incidence of post-operative hypothyroidism. This 
agrees with the findings of Cattell and Morgan 
(1939). 

The serum cholesterol was nearly always above 
300 mg. per cent in hypothyroid cases, the highest 
being 490 mg. per cent. These were not the fasting 
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level advocated by Cattell (1953), but a fall in these 
values was noticed after treatment with thyroid as 
reported by Bartels (1953). It is felt that hypo- 
thyroidism could be diagnosed earlier clinically than 
by changes in the basal metabolic rate, serum 
cholesterol, or weight. All patients taking thyroid 
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Table V.—INCIDENCE OF POST-OPERATIVE HYPOTHYROIDISM IN THE SERIES 


GOITRE 293 


from a few days up to five weeks, being confirmed by 
persistently normal serum calcium levels in the 
absence of treatment. 

Permanent hypoparathyroidism as evidenced by 
a low serum calcium was found in 6 patients treated 
by subtotal thyroidectomy, an incidence of 13 per 


Ty T TOTAL 
OPERATION oF TOTAL HyPoTHyYROID 
CASES Come 


‘TEMPORARY UNRECOVERED 
HyYPoTHYROID HyYPoTHyRoID REMARKS 
CASES CASES 


Partial 

thyroidectomy | Primary 72 6 (8°33 per cent 3 (4°16 per cent 3 (4°16 per cent Excluded 2 not fol- 
lowed up 

Subtotal 

thyroidectomy | Primary 30 9 (30°0 per cent 3 (10°O per cent) 6 (20°0 per cent 

Total primary 102 1§ (14°7 per cent 6 ($88 per cent 9 (8°82 per cent 

Parual 

thyroidectomy | Secondary $2 6 (11°$4 per cent 2 (3°85 per cent 4 (7°69 per cent Includes 1 permanent 
hypothyroid declar- 
ing 4 Yr. post-opera- 
tive 

Subtotal 

thyroidectomy | Secondary 14 § (35°71 per cent _— $ (35°71 per cent Excludes 1 not fol- 


lowed up, I post- 
operative death 


Total secondary 16°66 per cent) 


2 (3°03 per cent) 9 (13°64 per cent 


Total partial thyroidectomy 


(9°67 per cent) 


Total subtotal thyroidectomy 44 14 (31°82 per cent) 


(4°03 per cent 


$°64 per cent Plus 2 not followed up 


3 (6°82 per cent) It (2$°O per cent Plus 1 post-operative 
death and 1 not fol- 
lowed up 


Table V1I.—INCIDENCE OF HYPOPARATHYROIDISM IN THE SERIES 


AND OPERATION CASES ‘TEMPORARY PERMANENT 


Primary toxic goitre: partial thyroidectomy 
Secondary toxic goitre: partial thyroidectomy 


PERMANENT 
per cent 


none 


none 


none 


Primary toxic goitre: subtotal thyroidectomy 
Secondary toxic goitre: subtotal thyroidectomy 


30 2 s 166 
16 none 625° 


6 


admitted that they were mentally and physically 
improved by it. 

This difference in the incidence of hypo- 
thyroidism after partial and subtotal thyroidectomy 
was reported by Crile and McCullagh (1951), who 
found an incidence of 4:5 per cent after conservative 
thyroidectomy for Graves’s disease and 21 per cent 
following the radical operation, again a ratio of 
nearly 1:5. Bartels (1953) found an incidence of 
$2 per cent permanent hypothyroidism in 942 
patients with thyrotoxicosis treated by operation 
after antithyroid drug therapy, and our findings in 
patients who underwent partial thyroidectomy are 
very similar. 


INCIDENCE OF POST-OPERATIVE 
HYPOPARATHYROIDISM 
(Table VI) 
There was no case of permanent tetany in patients 
treated by partial thyroidectomy although it appeared 
in a transient form five times. Recovery occurred in 


* Includes 1 post-operative death 


cent. Two of these cases were also permanently 
hypothyroid and one transiently so. One male aged 
48 years developed cataract one year post-operatively. 

Discussion.—Hypoparathyroidism is prevent- 
able (Cattell, 1953) and will not occur if two para- 
thyroid glands are identified and preserved at 
operation. Ligation of the thyroid arteries does 
not cause the condition; they have an adequate 
collateral blood-supply (Curtis, 1931). 

Transient tetany is relieved by intravenous 
calcium lactate and will recover spontaneously. The 
spontaneous disappearance of symptoms does not 
mean that recovery has occurred, as almost all cases 
of permanent hypoparathyroidism are symptom-free 
in three months. Recovery can only be confirmed 
by the repeated estimation of the serum calcium. 

Buckwalter, Soper, Davies, and Mason (1955) 
consider that post-operative permanent hypopara- 
thyroidism is more common than is generally realized 
because the symptoms disappear while the serum 
calcium remains low, and they therefore recommend 
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that this should be repeatedly checked in any case 
exhibiting transient tetany. If the condition is 
diagnosed, vigorous treatment with calcium and 
vitamin D must be instituted, and the dosage should 
be controlled by serial serum calcium estimations 
for the rest of the patient’s life. Once the patient 
is symptom-free and the condition has been missed, 
it may only declare itself by late and tragic compli- 
canions. 

In 50 cases of hypoparathyroidism investigated 
at the University of Iowa, 10 developed cataract. 
Cataracts occurred six months after operation in a 
29-year-old female (Rundle, 1951). 

Ranke and Holinger (1955) pointed out that 
hypoparathyroidism may be masked by myxaedema, 
as the two conditions are often associated post- 
operatively, and they suggest that the serum calcium 
should be investigated in all cases of post-operative 
myxcedema. 

Insensitivity to calciferol may occur during 
prolonged therapy, but the administration of A.T.10 
may result in raising the serum calcium in a few 
days (Dent, Harper, Morgans, Philpot, and Trotter, 
1955). 


VOICE CHANGES AFTER PARTIAL 
THYROIDECTOMY 


Much has been written on the importance of 
avoiding damage to the recurrent laryngeal nerves, 
but voice changes may occur without such damage. 


seen that in most patients with voice changes there 
is no evidence of recurrent laryngeal nerve damage. 

Roy, Gardiner, and Niblock (1956) reported that 
out of 22 cases of unilateral recurrent nerve palsy, 
compensation was so good in ro that the voice was 
in all respects normal. It can be seen that the 
integrity of the recurrent laryngeal nerves is not 
the only factor in the preservation of a normal voice 
after operation. 

Although the recurrent nerves were always 
identified in the course of subtotal thyroidectomy, 
the incidence of voice changes after this operation 
were at least as frequent as after partial thyroid- 
ectomy, though only one permanent nerve palsy 
was found in this series. This supports the view that 
exposure of the nerves is safer than the ‘blind’ 
operation in which probably 15 per cent of the 
nerves are vulnerable (Wade, 1955), but shows that 
voice changes are due to other factors as well as to 
vocal cord palsy. 


EFFECT OF PARTIAL THYROIDECTOMY 
ON EXOPHTHALMOS 


The term ‘exophthalmos’ is rarely used in an 
exact sense (Rundle, 1951) and the clinical appear- 
ance is due to a combination of lid retraction and 
protrusion of the globe. The patients were divided 
into four groups pre-operatively: (1) Those without 
exophthalmos. (2) Those with slight exophthalmos, 
probably mainly due to lid retraction. (3) Those 


Table VII.—INCIDENCE OF VOICE CHANGES FOLLOWING THYROIDECTOMY 


Vocat Corp MOoOvemMENTS 
VOICE BEFORE OPERATION VOICE APTER OPERATION - 
Normal Damaged Not checked 
Normal, 142 Normal 99 (69°7 per cent) _ _ _ 
Nearly normal 26 (18:3 per cent) 17 3 6 
Altered 17 (12°0 per cent) 11 3 2 
and 1 hemi- 
plegic 
Altered, 18 Normal (27-8 per cent) 
Better 7 (38-9 per cent) 4 nil 3 
Still altered 6 (33:3 per cent) 4 1 nil 
and 1 hemi- 
plegic 


The post-operative voice changes in 160 patients 
were investigated, whether their voice was normal 
or had changed before operation. The results are 
shown in Table VII. 

Of those whose voice was normal pre-operatively, 
69 per cent described their voices as absolutely 
unchanged, 19°7 per cent declared their voices 
normal, but admitted that they could not sing high 
notes and shout loudly, or that their voices became 
tired after much use; 11°9 per cent stated that their 
voices had changed in that they were deeper, hoarse, 
weak, or husky, or said that they could not sing. 

Of those whose voice was altered before operation, 
27°8 per cent considered that their voices had 
returned to normal, 38-9 per cent were improved, 
and 33°3 per cent remained much the same. 

The vocal cords were not examined before and 
after operation routinely, but as many as possible of 
those whose voices had changed were seen in the 
E.N.T. Department in 1956. Although incomplete, 
the results are recorded in Table VII, and it will be 


with definite exophthalmos, due to lid retraction 
and protrusion of globe. (4) Those with ophthalmo- 
plegia. 


Table V1i1.—ExOPHTHALMOS AFTER PARTIAL 
THYROIDECTOMY 


Before Operation After Operation 

85 cases without exophthalmos 8&4 remained the same, 1 showed 
slight exophthalmos 

44 cases with slight exophthalmos 27 showed none, 6 were better, 
10 remained the same, I was 
worse 

31 cases with definite exophthalmos 15 showed none, 10 were better, 
6 remained the same 

2 cases with ophthalmoplegia 1 became normal without 
therapy; 1 was treated with 
eep X-rays to the retro- 
orbital tissues and the exoph- 
thalmos disappeared, but a 
right external rectus palsy re- 
mained 


The assessment of the amount of exophthalmos 
after operation was clinical, and the patient’s state- 
ment that the eyes were less prominent was accepted. 
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Exophthalmometry was not employed. The results 
are tabulated in 7abdble VIII. 

It has been shown that the globe protrudes by 
about 1 mm. in the first year after thyroidectomy, 
but that a cosmetic improvement occurs due to the 
diminution of lid retraction. In this series, out of 
75 cases with exophthalmos §8 (77:3 per cent) were 
improved clinically. 

The 10 cases with slight exophthalmos which 
were unchanged had all been treated by partial 
thyroidectomy for primary toxic goitre, and had an 
average pre-operative basal metabolic rate of + 54°6 
per cent, which was not significantly higher than 
the series as a whole. 


OCCURRENCE OF AURICULAR 
FIBRILLATION 


Auricular fibrillation was observed before opera- 
tion in 21 out of 161 patients (13 per cent); 9 of 
these suffered from either rheumatic heart disease, 
or hypertension, or both. 

Of the 12 patients who fibrillated in the absence 
of other cardiovascular disease, Io reverted to a 
normal rhythm during medical preparation or after 
operation; 2 were treated with digitalis after opera- 
tion. 

Of the 9 patients with concurrent cardiovascular 
disease, 3 recovered a normal rhythm spontaneously, 
and the remainder were treated with quinidine or 
digitalis. 

One patient with long-standing (5 years’) fibril- 
lation was treated post-operatively with quinidine 
and two days later reverted to a regular rhythm and 
became hemiplegic, the only one in this series to 
suffer this complication. 


OPERATIVE MORTALITY 


One female, aged §7 years, with secondary 
thyrotoxicosis, treated by subtotal thyroidectomy, 
died two days after operation from haemorrhage deep 
to the infrahyoid muscles. Her blood-pressure was 
296/165 at the time of operation. This gives an 
operative mortality of 1 out of 172 — 0°58 per cent. 

The 7 other patients who had died before this 
investigation began included 1 suicide, 3 cerebral 
vascular accidents, and 3 cases of congestive cardiac 
failure due to mitral stenosis or hypertension; 
none of these 7 deaths was attributable to thyroidec- 
tomy. 


PREPARATION WITH ANTITHYROID 
DRUGS 


Ninety-seven cases were prepared with methyl 
thiouracil. In § cases this was stopped because of a 
fall in the granulocyte count, and in 1 case because 
of respiratory obstruction due to swelling of the 
goitre. Eight cases were prepared with neomercazole 
and no complications occurred. 

Thus, treatment by methyl thiouracil as a substi- 
tute for surgery would have been impossible in 6-2 
per cent of cases. 


DISCUSSION 


This follow-up shows that the more radical 
subtotal thyroidectomy is followed by hypothyroid- 
ism nearly five times more often than is partial 
thyroidectomy. There is also a significant incidence 
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of permanent hypoparathyroidism after subtotal 
thyroidectomy and about one-fifth of these cases 
develop cataract. Both conditions require lifelong 
supervision, for if this is allowed to lapse myxedema 
or latent tetany with their complications ensue, 
often so insidiously that the patient fails to 
notice any change until the condition is well 
established. 

The advocates of the radical operation point out 
that after partial thyroidectomy toxicity recurs in 
about 4 per cent of cases (2°4 per cent at the Lahey 
Clinic between 1943 and 1949 (Lahey Clinic, 19§1)), 
and this may require a second operation. Only 1 
case has recurred so far in this series (a 30-year-old 
female treated by partial thyroidectomy), symptoms 
being seen one year after operation and being easily 
controlled with neomercazole for the past year. 
There were 10 patients operated on for the second 
time in this series; the average interval between the 
two operations was 14°6 years, the shortest being 7 
years. 

The more radical operation is claimed to lessen 
the incidence of recurrent toxicity, but in the writer’s 
opinion the increase in post-operative morbidity 
associated with subtotal thyroidectomy more than 
cancels out this advantage. Once thyroid tissue has 
been removed it has gone for good and if insufficient 
remains a life of continuous medication follows; the 
complication of permanent latent tetany is most 
serious and may lead to late and tragic consequences. 
On the other hand, the management of recurrent 
toxicity after partial thyroidectomy presents no great 
problem. A second operation is safe and successful 
in good hands; radio-active iodine may prove to be 
a safe and accurate method of controlling toxicity, 
and antithyroid drugs have improved and may in 
future years be capable of controlling any recur- 
rences. 

There appears to be nothing to choose between 
the two operations as regards their effects on exoph- 
thalmos and the voice. 


CONCLUSION 


The traditional removal of seven-eighths of the 
gland at partial thyroidectomy strikes a_ better 
balance between recurrent thyrotoxicosis and post- 
operative hypothyroidism than does subtotal thyroid- 
ectomy. The latter operation is also attended by a 
significant incidence of permanent hypoparathyroid- 
ism. The lower incidence of recurrent thyrotoxicosis 
after subtotal thyroidectomy is insufficient to out- 
weigh the disadvantage of other causes of post- 
operative morbidity following this operation. 
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THE PATTERN OF INTUSSUSCEPTION IN AFRICANS IN NATAL 
By A. E. KARK anp W. J. RUNDLE 


DEPARTMENT OF SURGERY, UNIVERSITY OF NATAL, DURBAN 


INTUSSUSCEPTION is generally regarded as a disease 
almost exclusively of infants, occurring rarely in 
adults and then most often as a complication of bowel 
tumours. Ninety-five per cent of recorded cases 
occur in infants under § years. Perrin and Lindsay 
(1921), in a classical monograph, reported 400 cases 
which included 18 adults over the age of 15 years; 
Vick (1932) in a 5-year period described 81 adult 
cases among 1033 patients. Donhauser and Kelly 
(19§0) reviewed the literature in English between 
1900 and 1947, which recorded 665 adult cases; a 
further 80 have been reported from 1947 to 1954 
(Brayton and Norris, 1954). 

The fact that the condition in adults has been 
regularly encountered in one surgical unit raised the 
suspicion that the disease in adult non-Whites in 
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FiG. 322.—Incidence of intussusception in age-groups. 


35-44 45-54 55-84 


South Africa is more common than in other parts of 
the world. Joly and Thomas (1954) have reported a 
series of 33 cases from Nigeria, and state that it 
is the second commonest cause there of intestinal 


obstruction. Both Wilmot (1949) and Theron (1947) 
have commented on the incidence of intussusception 
in the course of ameebic dysentery, an endemic disease 
in this area, and Myburgh (1958) reported 4 cases in 
adults seen in one year in a Johannesburg non-White 
hospital. 

Our experience has led us to review the relative 
frequency of the disease in non-Whites of all age- 
groups, and to indicate more precisely the frequency 
of the lesion in adults and the clinical presentation 
on which a pre-operative diagnosis can be established. 
Cases occurring in infants are included for the sake 
of comparison, but as they present problems no 
different from those elsewhere which have been 
thoroughly reviewed in the literature, this analysis 
will deal primarily with the conditions as seen in 
adolescent children and adults. 


CLINICAL OBSERVATIONS 


Sixty-seven cases of intussusception proved at 
operation or necropsy were admitted to King 
Edward VIII Hospital, Durban, between January 
1950 and June 1958. This hospital admits 6000 
surgical cases a year, of which about 75 per cent are 
African and 25 per cent Indian patients. Forty-three 
cases of intussusception occurred in adults, 8 in 


Table I.—RACE AND SEx INCIDENCE 


African Indian 
Total 
Adults 34 5 39 

Children 5 1 6 
Infants 9 2 I 


Total 
4 


+ 


$s 


children, and 16 in infants (Fig. 322). The age-group 
o-4 years is regarded as the period in which the 
typical intussusception in infants occurs. The 10-year 
age period, 5-14 years, includes cases occurring in 
older children. Above the age of 15 years the type 
and presentation of intussusception approximate 
closely to the picture in adults, and 10-year age periods 
have been analysed (Fig. 322). 

Racial and Sex Incidence.—Thirty-nine of 43 
adult cases occurred in Africans, with a preponderance 
of males in a proportion of 7 : 1; when the Indian 
patients are included this sex ratio increases to 9 : I 
(Table I). A similar but smaller male preponderance 
is seen in cases occurring in children. 

The seasonal incidence has been plotted in Fig. 323 
and shows that a peak is reached in June and 
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November (mid-winter and summer), with a pro- 


nounced drop in all age-groups during the late winter 
months. 


—— All cases 


Adults 
Children 


8 
FiG. 323.—Graph showing seasonal occurrence of intussusception. 


Types of Intussusception.—T7 able I] indicates 
the position of origin of the apex of the intussuscep- 
tion in all age-groups. It is noteworthy that in 


Table I].—TyYpes OF INTUSSUSCEPTION IN ADULTS, 
CHILDREN, AND INFANTS 


Type Children Adults 


lleo-ileal 
Multiple 
Simple 

‘| lleo-ileocolic 


Infants Percentage 


in Adults 
Enteric 
Ileocolic 


lleocecal 
Cecocolic 

Colocolic 4 Colocolic 


Not stated 


none of these cases was there retrograde intussuscep- 
tion. 

In adults the ileocecal variety was the most 
common type, being found in 18 cases (40 per cent) 
(Fig. 324). Thirteen of the 18 patients had no 
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20 years, had had an appendicectomy elsewhere 
6 weeks previously following an acute attack of ab- 


dominal pain. There were 2 colocolic intussusceptions, 


[] Collected series (745) 


This series (43) 


22 18 


Colocolic 
FiG. 324.—Site of apex of intussusception in adults. 


PER CENT 


52 
40 
35 
17 


Enteric 


Neocacal 


in 1 of which a pedunculated lipoma formed the 
apex. 

The enteric group consisted of 4 cases (9 per cent), 
and 2 of the 4 patients had ileo-ileal intussusceptions 
with no local pathology demonstrated. In the other 
2 cases there were multiple ileo-ileal intussusceptions, 
4 and 7 in number respectively. The latter case 
obstructed during labour and in the course of a 
Cesarean section 7 intussusceptions, each separated 
by 6-9 in., were found and reduced, no local patho- 
logy being demonstrated. The former patient with 
four intussusceptions had the small bowel packed 
with round worms. 

Pathology at the Apex.—T7able 1V shows that 
in only 6 of the 43 adult cases (14 per cent) was there 
clear evidence of local pathology at the apex. In 4 
the cause was in the colon, viz., I lipoma, 2 ameeboma, 
and I invaginated appendix stump; in 2 it was in the 
ileum, 1 a tuberculous ulcer in the terminal ileum, 
and the other an acute non-specific ileal ulcer. 


Table III.—ApicaL PATHOLOGY AND ASSOCIATED CONDITIONS IN INTUSSUSCEPTION IN ADULTS 


No Bowel 
Pathology 


Amebiasis T.B. 


lleo-ileal 
lleocolic 
Lleoceecal 
Cexcocolic 
Colocolic 


other pathology of the bowel, 2 had associated 
amoebiasis, 1 had an amaeboma diagnosed at opera- 
tion, and in 2 there were round worms in other parts 
of the bowel (Table III). 

Ileocolic intussusception was found in II cases 
(26 per cent). Nine patients had no other bowel 
pathology, in 1 there was tuberculous ulceration, and 
in 1 an ileo-ileocolic intussusception, with numerous 
raised plaques of acute non-specific ulceration, 1 of 
which formed the apex. 

Large-bowel intussusception was found in 7 
cases (18 per cent). Five patients had c#xcocolic 
intussusception; of the latter, 2 had no local patho- 
logy, in 1 there was an ameboma, and 1 had 
ameebiasis, while the fifth case, a young Indian aged 

20 


Non-specific 


Worms Appendix Tumour 


Ulceration 


Associated pathology was present in a further 6 
adults (14 per cent), of whom 3 had worms (1 ileo- 
ileal and 2 ileocecal intussusceptions) and 3 had 


Table IV.—APICAL LESIONS IN 6 ADULT CASES 
OF INTUSSUSCEPTION 


. Simple tumour 

. Tuberculous ulcer in terminal ileum 

. Acute (non-specific) ulceration terminal ileum 
boma 

. Appendix stump 


amoebic dysentery (1 
intussusceptions). 

Of the 8 children, 3 had associated pathology, 
2 having worms and 1 acute amebic appendicitis. 


ileocecal and 2 cxcocolic 
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Of the 16 infants, 1 had worms and 1 an acute 
appendicitis. 

Clinical Features in Adults.—There were two 
distinct clinical groups (Table V):— 

1. Acute Abdominal Emergency.—Seventy-five per 
cent of cases presented as acute abdominal emergen- 
cies. Of these, 25 per cent presented with symptoms 
of acute dysentery, of which nearly all (9 out of 10) were 
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Table V.—CLINICAL FEATURES OF INTUSSUSCEPTION 
IN 43 ADULT CASES 


Abdominal Mass’ Blood P.R. Diarrhea Mucus 
Colte (per rectum) 
Per Cent PerCent PerCent§ PerCent PerCent 


Acute (32) 95 ss 37 31 25 
Chronic (11) 95 92 82 8 46 
diagnosed initially as ameebic dysentery. Only 2 of 
these patients were later proved to have ameebiasis. 
Nineteen per cent had typical features of acute 


Operation Number Type Deaths 


Reduction 


Operative 
mortality 
7 per cent 


Suture of 
Neck 


Neocolic - 


29 2 


F1G. 325.—Summary of treatment in 29 cases of intussusception 
presenting as acute obstruction in adults. 


intestinal obstruction and 16 per cent complained 
only of acute abdominal pain. Fourteen per cent 
were diagnosed as acute appendicitis on the basis of 
a clear history of pain and tenderness in the right 
iliac fossa of short duration, vomiting, and fever. 

Case 7.—N. D., African male, aged 20 years, com- 
plained of diarrhea with blood and mucus for 3 days. 
On the third day he developed generalized abdominal 
pain colicky in nature. He looked ill and was found to 
have a distended abdomen. Straight X-ray examination 
of the abdomen revealed distended loops of small bowel. 
The diagnosis of ameebic dysentery with perforation was 
made, but at operation there was blood-stained fluid in 
the peritoneal cavity, and an irreducible ileocolic intus- 
susception. Right hemicolectomy was performed and 
the patient made an uneventful recovery. 


Table III indicates the frequency of individual 
symptoms. Abdominal colic was present in nearly 
every case, vomiting in a little over half the patients, 
and blood and mucus were passed per rectum in 
39 per cent. Diarrhea and constipation occurred 
with equal frequency, each in about 25 per cent of 
the cases. 
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A mass in the abdomen was an associated complaint 
in 7 of the 43 cases, but on examination 28 of the 43 
(63 per cent) had a mass easily palpab!e abdominally 
or rectally. 

2. Prolonged History.—Twenty-five per cent of 
cases presented with a history of weeks or months of 
abdominal pain with or without the passage of blood 
or mucus, and the symptoms are seen in Table V. 


Case 38.—M. M., an African male, aged 49 years, 
complained of colicky abdominal pain, radiating from the 
right of the umbilicus to the epigastrium, for 24 months. 
He stated that the pain was occasionally associated with 
the appearance of a mass in the epigastrium. Since the 
onset of symptoms he had passed two to three loose 
stools a day containing blood and mucus. He had vomited 
only twice during this period. On examination he was 

in, and a sausage-shaped mass was felt in the right 
hypochondrium and epigastrium. Rectal examination 
revealed mucus but no blood. Barium enema demonstrated 
a non-obstructing intussusception in the transverse colon. 


Operation Number Type Deaths 


Operative 
mortality 
18 per cent 


Resection 8 


Exterioriza- 
tion Colocolic | 
i 2 


FiG. 326.—Summary of treatment in 11 cases of intussusception 
presenting as chronic obstruction in adults. 


An irreducible ileocolic intussusception was successfully 
treated by right hemicolectomy. 


TREATMENT 


Adults.—Three patients received no surgical 
treatment and died. One, with a short history, was 
moribund on admission and developed pneumonia; 
2 were treated as ameebic dysentery. 


Case 19.—S. M., African female, aged 28 years, com- 
plained of lower abdominal pain and diarrheea with blood 
and mucus for one week. On examination she was a thin 
woman, dehydrated, and with a pulse-rate of 130/min. 
and blood-pressure 90/65. There was generalized tender- 
ness and guarding of the abdomen. A diagnosis of 
dysentery was made and treated accordingly. She died 
on the following day. At necropsy she was found to have 
a gangrenous ileocecal intussusception. There was no 
evidence of any other pathology. 


1. Reduction (Figs. 325, 326).—Nineteen patients 
with acute intussusception were treated by reduction, 
of whom 2 died. There were 3 ileo-ileal, 5 ileocecal, 
and 3 cecocolic intussusceptions. 

Two chronic intussusceptions were treated by 
reduction: in I, a cecocolic intussusception, the apex 
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was an ameebic granuloma; in the other, an ileocolic 
intussusception, a nearby node on histology showed 
caseating tuberculosis. 

2. Resection (Figs. 325, 326).—Bowel resection was 
performed in 17 patients, of whom 1 died. In 9 acute 
cases 2 were ileocolic, 2 ileo-ileal, 4 ileocecal, and 1 
cclocolic. In 8 chronic cases there were § ileocecal 
intussusceptions, of whom 1 died, 1 ileocolic, 1 colo- 
colic, and in 1 the apex was not clearly definable. 

3. Exteriorization (Fig. 326).—A man aged 71 
years was found at operation to have a chronic 
intussusception due to a tumour in the ascending 
colon. His condition was poor and after reduction the 
right colon and tumour were exteriorized. The 
tumour was found to be a lipoma. The patient died 
12 days later. 

4. Suture of Neck of Intussusception (Fig. 325).— 
An irreducible ileocolic intussusception occurring in 
an 18-year-old youth with a 3-day history of acute 
abdominal pain was treated by suture of the neck. 
Four days later he passed the inner layer per rectum 
and made an uninterrupted recovery. 

Children.—Five children had the intussusception 
reduced and all recovered (3 ileocolic and 2 ileocecal). 

Two children had resections of short lengths of 
the ileum, | in an ileo-ileal, the other in an ileocecal 
intussusception, the apices being irreducible. Both 
patients recovered. 

One girl aged 13 years, ill with nephritis, developed 
acute intestinal obstruction and died, and an ileo-ileal 
intussusception was found at necropsy. 

Infants.—Eight babies had reduction of the 
intussusception with 1 death. Of these, 2 were ileo- 
cecal, 3 colocolic, and 3 had their apices in small 
bowel. 

Seven babies had resections (2 ileo-ileal, 3 ileocolic, 
and 2 ileocecal), of whom 6 died. These fatal cases 
had an average length of history of 4 days before 
admission. Only 1 baby of 4 years survived a resec- 
tion, an irreducible ileocecal intussusception follow- 
ing a 3-day history, for which a right hemicolectomy 
was done. 

One baby died shortly after admission and at 
necropsy an ileocolic intussusception was found. 


MORTALITY 


The overall mortality at all ages was 24 per cent, 
that for adults being 16 per cent (Fig. 327). 
Adults.—There were 7 deaths in 43 cases. 


Cases 19 and 21.—The diagnosis was made at necropsy, 
the patients having been diagnosed and treated as ameebia- 
sis, and no operation performed. One was in hospital for 
only 20 hours, the other for 9 days; there was no evidence 
of ameebiasis at necropsy in either patient. 


Case 40.—A man aged 50 years, with a 2-day history 
of abdominal pain, vomiting, and abdominal distension, 
was diagnosed as subacute obstruction and barium enema 
showed an intussusception. He was gravely ill with 
pneumonia and died soon after. Necropsy showed an 
intussusception and pneumonia. 

Case 15.—A young man of 26 years with a 14-day 
history of abdominal pain, diarrhea, and blood and mucus, 
died after developing a pelvic abscess following right 
hemicolectomy for a gangrenous ileocecal intussusception. 

Case 30.—An African woman, aged 36 years, with a 
6-day history of abdominal pain, a mass in the epigastrium, 
and vomiting, was admitted in labour. At Gases 
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section seven ileo-ileal intussusceptions were found and 
reduced. She developed acute bronchopneumonia and 
died 2 days later. 


Case 42.—A man aged 71 years, with a 2-week history 
of abdominal pain and vomiting and in poor condition on 
admission to hospital, died of general peritonitis following 


43 
= 


Mortality 


infants Children Adults 
rtality 
per cent / 50 13 16 


NO. OF CASES 


Overall mortality 24 per cent 


0-4 5-14 15-64 
AGE IN YEARS 
FiG. 327.—Incidence and mortality in infants, children, and 
adults. 


reduction of a colocolic intussusception and exteriorization 
of the ascending colon. The apex was found to be a 
pedunculated lipoma. 

Case 43.—A man aged 76 years, with a 3-day history 
of acute intestinal obstruction, died of pneumonia and 
heart failure 11 days after reduction of an ileocolic 
intussusception. 

Children.—One of 8 children died—a girl ill 
with nephritis who developed sudden obstruction. 

Infants.-——Eight of 16 infants died, including 6 of 
the 7 babies who had had resections, following a 
history of 3 or more days’ acute illness. 


DISCUSSION 


The apex of the intussusception is the starting 
point of the lesion and the various descriptive terms 
indicate clearly where the site is; thus an ileocolic 
intussusception means that the pathological process 
has commenced in the ileum and has progressed to 
lie in some part of the colon. The only term which 
causes confusion is the ileocecal type. It is used here 
to describe the cases where the apex starts at the ileo- 
cecal valve, and not one starting in the ileum and 
coming to lie in the cecum. Strictly the full descrip- 
tion should be ileocecocolic intussusception, but the 
shorter descriptive term has been retained. 

Intussusception is a relatively common form of 
intestinal obstruction in Africans in Natal, a finding 
similar to that of Joly and Thomas (1954) in Nigeria. 
Kehle (1941) noted that in Louisiana the racial 
incidence of intussusception varied with age. Under 
2 years, white children predominated in the propor- 
tion of 1°§ : 1; from 2-15 years, I°3: 1; and over 
15 years Negro patients were more commonly 
affected, 1-9 : 1 

There is a reversal of the usual age distribution of 
intussusception in Natal African patients, the propor- 
tion of adults, children, and infants being 5 : 2:1 
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Adults over the age of 15 years are more commonly 
affected than the combined groups 0-15 years, in the 
proportion 1:8 : 1 (Fig. 328). Of the small number 
of Indian patients, 4 of 11 were adults, a high propor- 
tion in comparison with White patients, while the 
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FiG. 328.—Ratio of intussusception in adults and children. 


ratio of adults to babies is almost equal. In Joly and 
Thomas’s (1954) series 80 per cent occurred over the 
age of I0 years. 

It appears that the incidence of intussusception in 
infants is less common in Africans than in Whites, 
only 16 cases having been admitted in 8 years. The 
African child is weaned at any time between 1 and 3 
years, a range far in excess of White children. 


Table VI.—MODE OF PRESENTATION OF INTUSSUSCEPTION IN ADULTS 


their cases presented acutely, but state their agree- 
ment with Wangensteen (1942) that the onset of the 
majority of chronic intussusceptions is abrupt; they 
do not, however, indicate how many of these 75 per 
cent acute presentations occurred with pre-existing 
chronic intussusceptions. 

The outstanding signs and symptoms associated 
with all varieties of intussusception are abdominal 
colic, diarrhoea, blood, and mucus, and a palpable 
mass. 

The acute clinical presentation is more variable 
than that of the long-standing condition. Table VJ 
indicates that the patient presents as an acute 
abdominal emergency and the picture is of acute 
obstruction, acute dysentery, acute appendicitis, or 
simply colicky abdominal pain. The site of the apex 
in the acute cases occurred in the colon in 16 of 33 
cases (50 per cent). 

Over 90 per cent of patients complained of the 
sudden onset of typical abdominal colic, either 
centrally or in the right side. A mass was palpable 
in §§ per cent, diarrhoea present in 31 per cent, blood 
in 37 per cent, and mucus in 25 per cent (Table V ). 
In acute cases tenderness and distension to a greater 
or lesser degree are characteristic, two signs that are 
reported by Joly and Thomas (1954) to be uncommon. 
In 6 a palpable mass was found, but only in 2 cases 
was associated ameebic dysentery later proved. 

The 6 patients presenting with typical signs of 
acute appendicitis all complained of sudden severe 
pain in the right iliac fossa, with nausea and vomiting. 
In only I was a mass palpated; none had diarrhoea 
or passed blood or mucus. This unusual group 
included 3 intussusceptions with the apex at or near 
the ileocecal valve, and 2 ileocolic and 1 ileo-ileal 


No. of Mass Diagnosis of Proven 
Cases Present Amebi Amebi 
1. Acute intestinal obstruction 8 (19 per cent) 3 _ _ 
2. Acute dysentery TE (25 ) 2 
3. Acute abdominal pain 6 1* 2t 
4. Acute appendicitis 6(14 ) I = as 
Prolonged history «s 10 4 1t 
43 28 13 $ 


* Not established. 


Furthermore, these children have a high incidence 
of gastro-enteritis, but intussusception seldom 
follows or is associated with it. The large number 
of children seen in this hospital makes it unlikely that 
this condition would be missed, and none has been 
found at necropsy. In 7 of 16 infants the apex was 
at the ileocecal valve or in the colon. 

Study of the 43 adult cases reveals several features 
dissimilar to previous descriptions. 

Seventy-five per cent of cases presented as an acute 
abdominal condition and at operation a recently 
formed intussusception was found. The remaining 
25 per cent gave a history of weeks or months of 
intermittent pain and illness. Dean, Ellis, and Sauer 
(1956), in a 50-year review of adult intussusception 
at the Mayo Clinic, report that the great majority 
(87 per cent) present as a subacute or chronic obstruc- 
tion with symptoms lasting for periods ranging from 
I month to 1 year, a finding in accord with Brayton 
and Norris (1954). Joly and Thomas (1954), on the 
other hand, reported that in Nigeria 75 per cent of 


+ Found at operation. 


intussusceptions. In 1 cxcocolic intussusception the 
history of recurrent abdominal pain had been present 
for 10 months, suggesting repeated acute reducible 
intussusceptions ; but the final acute attack which did 
not subside occurred 12 hours before admission. 
The difficulty in diagnosis is most evident when 
pain is associated with dysenteric symptoms. While 
abdominal colic is the outstanding symptom in acute 
intussusception, and a palpable mass with blood per 
rectum provides the key to the diagnosis, in African 
patients the diagnosis is complicated by the high 
incidence of amebiasis. The presence of a mass in 
the abdomen in association with diarrhoea, blood, or 
mucus is likely to be diagnosed as ameebic dysentery 
or an amceboma, and treated as such. Nine such cases 
were so diagnosed but in only 1 was the diagnosis 
proven. Two adults with these symptoms were 
treated as acute amebic dysentery until they died. 
Both had blood and mucus in the stool and a history 
of diarrhoea and abdominal colic, but at necropsy 
no evidence of amabiasis was found. Three other 


j 
is 
an 
y 
4 4 
12 
4 
3 
4 
j 
4 


INTUSSUSCEPTION IN 
cases not previously diagnosed as arncebiasis were 
found to have ameebic dysentery in association with 
intussusception. 

Ameebic dysentery is usually associated with 
diarrhceea, mucus, and blood, and sometimes with an 
abdominal mass; rarely, if ever, does colicky pain 
occur. When such pain occurs in a known case of 
ameebiasis, intussusception must be _ suspected. 
Wilmot (1949) emphasizes this point in a study of 
200 cases of acute ameebic dysentery. 

There is no doubt that intussusception is more 
likely to occur in the course of ameebic dysentery. 
Table VII.—ROLE OF AMGBIASIS IN INTUSSUSCEPTION 

IN ADULTS 


Acute Obstruction 
(32 Cases) 


Amebiasis Amexbiasis Ameebiasis Amarbiasis 
Diagnosed Proven Diagnosed Proven 
9 4 4 1 


Chromic Obstruction 
(11 Cases) 


Reddy and Rangan (1946) reported 6 cases of amaebic 
granulomata forming the apex of the intussusception, 
5 being ileocecal and 1 cxcocolic, i.e., all in the large 
bowel. In the present study 40 per cent of intus- 
susceptions were ileocecal in origin, but only 3 of 
the 18 patients had proven ameebiasis, 1 being an 
ameeboma. In the remainder the colon appeared 
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Intestinal worms are found in over 80 per cent of 
African patients in this area. In 3 cases worms were 
found as an associated condition at operation, but in 
no case did a bolus of worms form the apex. It is 
seldom possible to disprove that worms did not 
provide a stimulus for excessive or unco-ordinated 
peristalsis, but there is little evidence that this is, in 


Acute Obstruction Chronic Obstruction 


Black dots : Position of apex 
Rings : Local pathology at apex 


F1G. 329.—Showing site of apex in acute and chronic cases of 
intussusception in adults. 


fact, the case. Joly and Thomas (1954) similarly 
found no evidence that this played any aetiological 
role. 

Twenty-five per cent of patients (11 cases) 
presented as chronic or subacute intestinal obstruc- 
tion, and a distinct clinical picture was apparent. 
Abdominal colic, blood per rectum, and a palpable 
abdominal mass were features in over 80 per cent of 


Tube in patent 
valve 


Ulceration apex 
intussusception 


FiG. 330.—Diagram showing chronic ileocecal intussusception following appendicectomy. Patency of ileocecal valve is 
demonstrated. 


normal externally, with no thickening or inflammatory 
change, and no ameebe were recovered from the 
stools. 

This does not exclude 1 or more small ameebic 
ulcers having formed the apex, but there has been 
no macroscopic or other evidence of this (Table VII). 

Ameebiasis rarely affects the small intestine except 
in fulminating cases, and can therefore be excluded 
as a cause in that group of 11 cases where a portion of 
ileum formed the apex, or the 4 cases where the 
lesion was confined to the small bowel. 

Large-bowel intussusception accounted for 18 per 
cent of cases, yet only 2 ce#cocolic intussusceptions 
were associated with ameebiasis. 

Thus two-thirds of acute and chronic intussuscep- 
tions in adults had the apex formed by the large 
bowel, but only § of the 25 patients (20 per cent) in 
whom ameebiasis might have been an aetiological 
factor had proven amebiasis or an amcboma 
(Table VII). Joly and Thomas (1954) found positive 
evidence of ameebiasis in 7-7 per cent of their cases. 


these patients. In only 2 patients was diarrhea 
mentioned in the complaints, and in 1 it occurred on 
the day of admission after 2 weeks of constipation. 
The apex in this patient was found at operation to be 
a cecal amceboma. Dean and others (1956) reported 
overt blood in the stool in 29 per cent of their cases, 
whereas Brayton and Norris (1954) found 38 per cent 
with this symptom. These authors’ finding of a 
palpable mass was considerably lower than in this 
series, 42 per cent and 49 per cent respectively, but 
Joly and Thomas (1954) noted a mass in over 80 per 
cent of cases. The mass is usually sausage-shaped or 
round, mobile, and non-tender; it frequently changes 
position and usually lies in the line of the colon or 
in the right iliac fossa. Palpation of the mass often 
brings on an attack of pain and visible peristalsis. 
Tenderness, particularly over the mass, was found to 
be a typical sign, but distension was not a constant 
feature, understandably so as there was incomplete 
occlusion of the bowel. Both Joly and Thomas (1954) 
and Wangensteen (1942) stress the prominent degree 
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Table VIII.—SUMMARY OF 67 CASES 


HIsToRY 


EXAMINATION 


ABDOMEN 


P.R. 


X-RAY 


trium. No constipation 


1 sy M. 3 Colicky abdominal pain. Nausea Tenderness and guard- | No blood. Tender right 
S. M. and vomiting. Constipated ing right abdomen side 
al 2 sy M. A. Pain right loin. Vomiting. Hama- Tenderness in R.I.F. Tender right side 
“ N. G. turia for 1 month 
3 16y M. I. Colicky pain in umbilical region. Ladder pattern disten- 
T.N. Vomiting. Constipation sion 
4 18y. |M.| A. | Constipation. Colicky pain in di i tenderness | Negative 
M.M. region umbilicus. Nausea. in R.I.F. No mass 
Vomiting 
18 M. A Mass in region umbilicus. Colicky Sausage-shaped mass in Intussusception 
S. M. 4 ain in maalon of mass. Vomiting. region of umbilicus transverse color 
Blood and mucus P.R 
6 oy M.| A Abdominal pain. Mass in epigas- Mass in epigastrium Negative Intussusception 
R. M. 


proximal 
transverse colo 


third 


20 y. 


Diarrhea with blood and mucus. 
Abdominal pain 


Distended and rigid 


Gas distension o 
loops of small b« 


Was discharged and diagnosed as 
amaboma—? worms. Re-admitted 
8 d. later with abdominal pain, 
vomiting, and constipation. After 
2 wk., blood and mucus P.R. 
for 1 wk., 2 d. later colicky abdo- 
minal pain, hardening tumour, 
and blood P.R. 


abdomen 


Tender mass right side 


Black stool 


Pain in umbilical region. Vomiting. 
Diarrhoea with blood and mucus 


Colicky pain after 
examination. Mass 
palpable day later 


Colicky abdominal pain for 24 mth. 

following appendicectomy. Blood 
and mucus in stool for 1 wk. 
Mass intermittently present in 
epigastrium 


Distension in R.1.F. 


22 y. 


Lower abdominal pet. Vomiting. 
Round worms. Absolute constipa- 
tion 


Distension—mass in 
right side abdomen 


Rectum empty 


Distended ileum 
with fluid level 


Pain in R.I.F. No vomiting. 
Normal bowel action 


Tenderness in R.I.F. 


Rectum empty 


Intermittent pain in R.I.F. Severe 
pain R.I.F. for 1 d. Nausea 


in R.I. 


and rigidity 


Negative 


Generalized abdominal pain. 
Vomited worms. Vomiting. 
Blood P.R. 


Tenderness and mass in 
right upper quadrant 


No blood 


Vomiting. ? Mass in right upper 
quadrant for 2 Discharged 
after 5 d. Re-admitted 2 d. later 
with colicky pain in abdomen. 
Vomiting. Diarrheea with blood 
and mucus 


right upper quadrant 


Cramp-like abdominal pain. Tender sausage-shaped | Mass palpable. 
Diarrhea with blood oa mucus. mass Anteriorly—blood 
Vomiting 
ae 26y. |M.| A. | Cramp-like abdominal pain for 2 d. Tenderness and mass in | Blood Intussusception a 
M.L. 


enema 


26 y. 


Abdominal pain and vomiting every 

4-$ d. Blood in stools. 4 d. after 
admission, colicky abdominal 
pain 


Tender mass in R.I.F. 


Visible peristalsis 


Negative 


27 y. 


Abdominal pain. Vomiting 


Tender in R.I.F. 2 d. 


later mass in R.I.F. 


Tender on right side 


Abdominal pain. 


Diarrheea with 
blood and mucus 


Generalized tenderness 


and guarding 


28 y. 


Diarrheea, blood and mucus. 

Colicky pain in right hypochon- 
drium. Generalized abdominal 
tenderness. Treated as ameebiasis. 


Mass in epigastrium. 


Re-admitted 3 wk. later. Colicky 
abdominal pain | 


R.LF. empty 


— 
; 
Case | AGe |Sex| Race DvuRATION 3 
a 
N.D. 
| 
8 | |M| A. | 
W.M. 
ALN. 
10 21y. | M. I. Mucus 
Be K. M. 
V.S. 
& 
19 28 y. F. A. 1 wk. 
20 | Mm |M| A. °° °° 
H.N 
e 


INTUSSUSCEPTION 


SSUSCEPTION IN AGE-GROUPS 


IN AFRICANS 


IN NATAL 


DIAGNosis 


OPERATIVE FINDINGS 


ute appendicitis 


Ileocecal intussusception 


Reduction 


Normal appendix. Four ileo- 
ileal intussusceptions 


Reduction 


Smali bowel full of round worms. 
S. haematobium in urine 


B. peritonitis 


Ileocolic intussusception 
with tumour at apex 


Local resection 


Nature of tumour not determined 


pendicitis 


lleocolic intussusception 


Reduced except for apex. 
Encircling suture to neck of 
intussusception 


Ova of Trichuris trichiura in stool 


worm obstruction until 
Ba enema—intussusception 


Type not 


State: 


Right hemicolectomy 


Histology—fibrosis of bowel wall, no 
polypi 


tussusception 


Tleocecal intussusception. 
Tumour at apex 


Reduced to cecum. Hard mass 
prevented complete reduction 
right hemicolectomy 


Nature of tumour not determined 


webic dysentery with 


Ileocolic intussusception. 
Blood-stained fluid in peri- 
toneum. Intussusception 
irreducible 


Hemicolectomy 


Tleocecal intussusception 


Reduced but terminal part 
renous and perforated. 
tight hemicolectomy 


eebiasis until tumour felt. 
ntussusception 


Tleocecal intussusception 


Reduced—appendicectomy 


Ova Ascaris and Trichuris trichiura 


ronic intussusception 


Cecocolic intussusception 


Right hemicolectomy 


Se des. h. 
Ankylostoma 


in urine. Ova 


testinal obstruction 


Heocolic intussusception with 
palpable tumour in terminal 
ileum 


Reduction. Terminal ileum 
sutured to parietal peritoneum. 
Mesenteric gland removed 


ed of gland—active caseating 


bic liver abscess 


Ileocecal intussusception. 
Caecum ulcerated at apex 


Right hemicolectomy 


Recovered 


Ova of Ankylostoma and Trichuris 
trichiura 


Sute appendicitis 


Cazcocolic intussusception 


Reduction. Sutured to parietal 
peritoneum. Appendicectomy 


Recovered 


Ileocolic intussusception 


Reduction. Sutured to parietal 
Excision of gland 
or biopsy 


Recovered 


Histology—reactive hyperplasia with 
chronic inflammatory infiltration of 
eosinophils and plasma cells 


Gangrenous ileocecal intus- 
susception 


Right hemicolectomy. Pelvic 
abscess drained 2 wk. later 


Died 


Tleocecal intussusception 


Reduction. Appendicectomy 


E. histolytica—ova Ascaris, Ankylo- 
stoma, and Trichuris trichiura 


marbic _ dysentery until 
ass felt 


eptic mn 


Cecocolic intussusception 
with large mass in cecum 


Reduction. Mass not removed. 
Excision of gland for biopsy 


Histology—hyperplasia mild chronic 
inflammation 


lleocolic intussusception. 
Large lymph-nodes in 
mesentery 


Reduction. Excision of gland 
for biopsy 


Histology—sinus catarrh 


Emetine 


P.M.: ileocecal intussusception. No 
apical lesion 


Ileocecal intussusception 


| 
#3 
TREATMENT RESULT ASSOCIATED FINDINGS 
Recovered 
Recovered. 
Passed stool 
4d. later 
Recovered 
ue 
Recovered 
«ebiasis until Ba enema Recovered 
Hone—intussusception 
tussusception Reduction Recovered 
4 
aM 
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JOURNAL OF 
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Table VIIJ.—SUMMARY OF 67 CASES 


HIstory 


DURATION 


EXAMINATION 


P.R. 


Abdominal cramps. Vomiting. 
Diarrhea with blood 


Tender lower abdomen 


Abdominal cramps. Vomiting. 
Absolute constipation. Pregnant 
20 wk. 


Tender distended—no 
mass 


Distended loops, 
small bowel wit 
fluid levels 


Colicky abdominal pain. Vomiting. 
? Black stools 


tenderness. 
Mass in right upper 
quadrant 


Abdominal cramp. Nausea. 
Normal bowel action 


Two palpable masses in 
right side of abdomen 
and visible peristalsis 


Melana 


Abdominal pain 
blood and mucus 


Diarrhea with 


Mass in epigastrium 


Stools containing free 
forms of E. histolytica 


Two weeks after 
admission 
Ba enema showe 
intussusception 


Pain in right side abdomen. Diar- 
rhea with blood and mucus. 
Diagnosed as amaboma 


Tender mass in R.1.F. 


Radiography 20 
ter admission 
showed 
intussusception 


Abdominal pain. Normal bowel 


action. Vomiting 


Distended—free fluid 


Negative 


Colicky abdominal pain. Diarrhea. 
No vomiting 


Mass in R.L.F. 


Abdominal pain. Vomiting. Blood 
in stools 


Mass in right upper 
quadrant 


Intussusception o 
enema 


Admitted in labour. Mass in epi- 
gastrium. Abdominal pain and 
vomiting 


Epigastric tenderness 
and distension 


Colicky abdominal pain. Vomiting 
round worms 


tenderness. 


E 
I left upper 


ass in 
quadrant 


Sudden pain in R.I.P. 
several times. 
action 


Vomited 
Normal bowel 


Tenderness in R.I.F. 
and spasmodic pain 


Negative 


Epigastric pain. No constipation 


tenderness. 


t 
Mass in right upper 
quadrant 4 d. later 


Ba enema showe¢ 
intussusception 


Pain right upper quadrant radiating 
into back. Aggravated by meals. 
Constipated until 2 d. prior to 
admission, when he started pass- 
ing black, watery stools 


Guarding in right side 
abdomen. 10 d. after 
4 ‘ hi 


cacum 


Mass in right sid 
abdomen—fluid 
levels 


Pain in umbilical region. Loss of 
appetite 


Tender mass in right 
side 


Negative 


Diarrhea. No blood. Colicky 
abdominal pain. Vomiting 


Colicky abdominal 
spasms producing a 
mass in right side 


Negative 


Colicky abdominal pain. Vomiting. 
Diarrhea. Black stoo 


Distended—tender 
mass right side 


Negative 


Small-bowel 
obstruction 


Colicky pain in umbilical region. 
Mass in epigastrium 


Mass in epigastrium 


Negative 


Non-obstructive 
intussusception 
reaching the sple 
flexure 


Abdominal pain and mass. Nausea. 

Loss of appetite. Constipation. 
No blood P.R. Passed worms 
recently 


Mass to right of 
umbilicus 


Negative 


s d. after admissi 
—intussusceptiog 


Vomiting. Increasing abdominal 
distension. Absolute constipation 


Distended 


Rectum empty 


Intussusception i 
sigmoid colon 


Abdominal pain and vomiting. No 
P.R. bleeding 


Mass in right side 
abdomen—distension 


Blood 3 d. after admis- 
sion 


Abdominal pain and vomiting 


Large incisional hernia 
—no strangulation 


Negative 


Vomiting. Constipated. Pain in 
right upper quadrant 


Tender right upper 
quadrant 


Small-bowel 
obstruction 


CASE Ace /|Sex| Race ABDOMEN X-Ray 
21 28y. |M.| A. 6d | 
N. B. 
22 | F.] A. 6d. No blood 
C.J. 
| 
A. 
> 
24 | A. | 1d. 
E.N. 
2 33 y. |M.]| A. 3d. 
26 | 3sy. |M.| A. | 
N.M. 
| 
W.N 
‘ 
K. R. 
M.N. 
J.Z. 
K. S. 
te 
33 | soy. |M.| | 1d. 
34 4oy. |M.| A, 2) wk. 
J 
M,N. 
G.D. 
aM. | 
E. M. 
}.G. 
| 


INTUSSUSCEPTION 


JSSUSCEPTION IN AGE-GROUPS (continued) 


IN AFRICANS 


IN NATAL 


DIAGNOSIS 


OPERATIVE FINDINGS 


ASSOCIATED FINDINGS 


aebic dysentery 


Emetine 


Died 


P.M. : intussusception ; type not stated. 
Perforation and peritonitis 


small-bowel obstruc- 


n 


lleo-ileocolic intussusception. 
Palpable raised plaques in 
terminal ileum 


Reduction. Resection small 
segment ileum 


Recovered. 
Aborted 


Histology of plaque. Acute ulceration 
with necrosis of mucosa with marked 
infiltration of polys and eosinophils. 


No T 


fussusception 


Heocolic intussusception. 
Very mobile caecum 


Reduction. Appendicectomy. 
Caecum sutured to pari 
peritoneum 


Ova Trichuris trichtura 


ssusception 


Colocolic intussusception 


Reduction. Bowel ruptured 


Recovered— 
hemicolectomy 


«ebic dysentery—then 
ussusception 


lleocecal intussusception. 
Mass in cacum 


Right hemicolectomy 


Recovered 


E. histolytica in stool 


ceboma until Ba enema— 
en intussusception 


ileocecal intussusception 


Right hemicolectomy 


Recovered 


Ova of Trichuris 


all-bowel obstruction 


Ileo-ileal intussusception 


Reduction 


Recovered 


ussusception 


Ileoceecal intussusception 


Reduction. 
biopsy 


Lymph-node 


Recovered 


Ova Ascaris, Trichuris trichiura, Tama 
saginata. Histology of gland— 
catarrhal inflammation 


ussusception 


lleocecal intussusception 
with gangrenous cecum 


| Right hemicolectomy 


Recovered 


Trichomonas in stool 


7 « ileo-ileal intussusception 


Caesarean section 
of intussusception 


Reduction 


Died 


P.M. acute lobar pneumonia 


ussusception 


Heocecal intussusception. 
Round worms in small 
bowel 


Reduction 


Recovered 


Round worms 


pendicitis 


Cexcocolic intussusception. 
? Polyp in cecum 


Reduction. 
polypi 


Cecotomy. No 


Recovered 


ussusception 


lleocecal intussusception 


Reduction 


Recovered 


cebiasis intestinal 
struction 


lleocecal intussusception. 
Gangrenous cecum 


Right hemicolectomy 


Recovered 


Ova of Ascaris in stool 


ussusception 


Czxcocolic intussusception. 
Apex gangrenous 


Recovered. Invaginated and 
oversewn. Sutured parietal 
peritoneum 


Recovered 


E. histolytica in stool 


ussusception 


Ileocecal intussusception. 
Round worms in small 
bowel 


Reduction. Appendicectomy 


Recovered 


Round worms 


estinal obstruction 


lleocolic intussusception 


Reduction. Appendicectomy 


Recovered 


ussusception 


Irreducible ileocolic 
intussusception 


Right hemicolectomy 


Recovered 


ussusception 


Irreducible ileocecal 
intussusception 


Right hemicolectomy 


Recovered 


Histology—amerbic ulceration of 
bowel 


ussusception 


Died 


Bronchopneumonia 


ussusception 


Gangrenous ileo-ileal 
intussusception 


Small-bowel resection 


Recovered 


Colocolic intussusception. 
Mass in ascending colon 


Reduction and exteriorization 


of ascending colon 


Died 


P.M.: general peritonitis, colocolic 
intussusception; large pedunculated 
lipoma in ascending colon 


sall-bowel obstruction 


Blood-stained fluid—gross 
distension small bowel— 
ileocolic intussusception 


Reduction 


Ova of Ascaris in stool 


> 
( 
a 
= 
: 
 _ 
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Table VIII.—SUMMARY OF 67 CASE 


EXAMINATION 


P.R. 


Cough. Vomiting. Blood and 
mucus P.R. 


Mass in left side 
abdomen 


Blood and mucus 


Colicky abdominal pain. Absolute 4d. 
constipation. Vomited round 
worms 


Distended—visible 
peristalsis. No mass 


stool 


M. Abdominal pain. Vomiting Mass in epigastrium No blood or mucus 

4 7y. | M. 1. Abdominal pain. Vomiting. Blood 1d. Mass in R.I.P. Blood and mucus 

L.R. and mucus P.R. 
8y M.| A Abdominal pain. Vomiting. Blood 2d. Mass in right upper Blood 

N. and mucus P.R abdomen 

6 9Yy M. A. Abdominal pain. Vomiting. 8 d. Mass in right side 
K. R. Passed round worms abdomen 

7 ry. |M.| A. Colicky pain_in hypochondrium. 11d. Mass in right upper | Black stool Negative 
S. A. Vomiting. Diarrhea. Blood in quadrant 


3 y. Nephritis for 7 wk. Colicky abdo- 2d. 
T. M. “minal pain. Vomiting. Constipa- 
tion 


Distended—visible 
peristalsis 


Negative 


3 mth. | F. A. Vomiting. Restlessness. Blood and 4d. 
mucus P.R. 


Mass in L.I.P. 


Apex of intussusception 
elt—no blood 


4 mth. | M. A. Vomiting. Diarrhea with blood 6d. 
M. C. and mucus 


Mass in R.L.P. 


Blood and mucus + in- | Negative Ba ene 
tussusception 


Abdominal pain. Vomiting. Blood 
and mucus P.R. 


Mass in L.L.P. 


*Red-currant jelly.” 
Apex of intussusception 
felt 


os pain. Vomiting. Blood 


Mass in left hypochon- 
drium 


Blood 


Vomiting. Blood in stool 


Mass in L.1.P. 


Blood 


pain. Vomiting. Blood 2d. 
-R. 


Mass in L.1.P. 


Diarrhea with blood and mucus. 
Abdominal pain 


Blood and mucus. 
Apex intussusception 


Abdominal pain. Vomiting. 
Constipation 


Mass in R.L.F. 


Blood and mucus 


Abdominal pain. Vomiting. Blood 
and mucus P.R. 


Mass in left side 
abdomen 


Blood and mucus. 
intussusception 


Apex 


Abdominal pain. Vomiting. Blood 
and mucus P.R. 


Mass in left side 
abdomen 


*Red-currant jelly’ 


Vomiting and diarrhea. Worms in 1d. 
stool 


Moribund. Abdomen | Negative 
soft. No mass. No 


tenderness 


Vomiting. Diarrhea with blood 
and mucus 


Mass in right hypo- 
chondrium 


Blood and mucus 


Abdominal pain. Diarrhea with 
blood 


Mass in L.I.F. 


Blood and mucus. Apex 
intussusception 


Abdominal pain. Vomiting 


Sausage-shaped mass 
in right hypochon- 
drium. Non-tender 


Negative 


Colicky abdominal pain. Vomiting. 
Passage of frank blood P.R. 


Mass in left side 
abdomen and R.I.F. 


Intussusception felt. 
Blood 


Abdominal pain. Constipated 


Mass in hypochon- 
rium 


No blood 


of wasting in patients having a history of more than 


pain. Other general signs, such as raised temperature 


and pulse-rate, have not been constantly observed. 
a few days’ duration. This has not been a noticeable The length of history ranged between 1 week and 
feature in the cases recorded here, and some patients 3 months. 
have appeared surprisingly well between attacks of period, in none was operation carried out for a further 
7-10 days while investigations were undertaken. 


While 1 week may appear to be a short 
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Case | Ace Race HIsTORY DURATION ABDOMEN X-RAY 
CHILDREN 
J. N. 
2 6y. | M. A. 
N. Z. 
q 
| 
Ae 
: 
INFANTS 
K. N. 
G.R. 
r.G. 
T.D. 
J.D. 
N. 
S. G. $4 
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USSUSCEPTION IN AGE-GROUPS (continued) 


INTUSSUSCEPTION 


IN AFRICANS 


IN NATAL 


DIAGNOSIS OPERATIVE FINDINGS 


TREATMENT 


RESULT ASSOCIATED FINDINGS 


Tleocecal intussusception 


Reduction 


Recovered 


lleocolic intussusception 


tion of ileum 


Reduction except apex. Resec- 


Recovered Round worms 


ssusception Ileocecal intussusception 


Reduction 


Recovered 


all-bowel obstruction Ileo-ileal intussusception. 
to worms No worms 


Resection of ileum 


Recovered 


ussusception Ileocolic intussusception. 
Acute appendicitis 


Reduction. Appendicectomy Recovered Histology—ameebic appendicitis 


estinal obstruction due 
worms 


Ileocolic intussusception 


Reduction 


Recovered 


ussusception Tleocolic intussusception 


Reduction 


Recovered Ova of Ascaris in stool 


estinal obstruction 


Died P.M.: bronchopneumonia with ileo- 
ileal intussusception 


ussusception Irreducible ileocolic 
intussusception 


Right hemicolectomy 


Died 


ussusception Tleo-ileal intussusception 


Resection of ileum 


Died 


ussusception Ileocecal intussusception 


Incomplete reduction. 


transverse colostomy 


Died 


ussusception 


Ileo-ileal intussusception 


Reduction 


Recovered 


ussusception Intussusception—type not 
stated. Acute appendicitis 


Reduction. Appendicectomy Recovered Histology—acute appendicitis 


ussusception 


lieocolic intussusception 


Right hemicolectomy 


Died 


ussusception 


Ileocecal intussusception 


Reduction 


Recovered 


ussusception Gangrenous ileo-ileal 
intussusception 


Resection of ileum 


Died P.M.: bronchopneumonia 


ussusception 


Intussusception—type not 
stated 


Reduction 


Recovered 


ussusception Colocolic intussusception 


Reduction 


Died Pulmonary T.B. 


stro-enteritis 


Sulphonamides 


Died 


ussusception ous ileocolic 


intussusception 


Right hemicolectomy 


Died 


ussusception Colocolic intussusception 


Reduction 


Recovered 


ussusception 


Tleocecal intussusception. 
Large ileocecal glands 


Reduction 


Recovered 


ussusception Colocolic intussusception 


Reduction 


Recovered 


ussusception Irreducible ileocecal 


intussusception 


Right hemicolectomy 


Recovered 


Eight of the 11 cases of chronic intussusception were 


in the large bowel, § being ileoczcal, 2 cecocolic, and 
1 colocolic; of the remaining 3, 2 were ileocolic 
intussusceptions and in 1 the apex was not identified 


with certainty (Fig. 329). 


Four of the large-bowel intussusceptions had 


loca! pathology at the apex (Table III). One, acxco- 
colic intussusception, followed an appendicectomy. 
The time of onset of pain after operation was not 
clearly remembered, except that it became colicky 


4 5 
3 
307 
ssusception 
obstruction 
he 
| P.M.: intussusception—type not 
stated 
— 
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during the stay in hospital. In this respect the patient 
resembled the acute cases reported by Cleland (1953) 
and Levis (1958), where pain started about the fifth 
day following appendicectomy. The patient reported 


Chronic oe 


ulceration 


CJ Collected series (745) 


e This series (43) 


Meckel's 
diverticulum 


Malignant 
tumours 


Primary 


PER CENT 
Fic. 331.—Cause of intussusception in adults. 


here, however, developed a chronic intussusception, 
the ileocecal valve being open near the apex of the 
intussusception (Fig. 330). 

A remarkable feature of all the adult cases is the 
infrequency of tumours, benign or malignant, as a 
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A straight radiograph may be useful in outlining 
a soft-tissue mass or demonstrating small-bowel 
obstruction with distended loops and fluid levels, but 
in the chronic condition X-ray examination is often 
diagnostic. A barium enema demonstrates the lesion 
clearly, the barium suddenly stopping to form a ‘cap’ 
over the apex of the intussusception or passing 
between the intussusceptum and the intussuscipiens, 
giving a spiral sheath or ‘coiled spring’ appearance 
(Fig. 332). In the chronic obstruction a barium 
enema should be one of the routine examinations. 
Reduction by a barium or hydrostatic enema is 


F1G. 332.—Pictures of barium enema examination showing the typical features of an intussusception 


precipitating cause (Fig. 331). In no single case 
was a malignant tumour found and in only 1 case did 
a lipoma form the apex. Inflammatory diseases of the 
colon are widespread in Africans, but carcinoma of 
this organ is almost unknown, an immunity shared 
with the rectum. 


contra-indicated ; not only will it seldom be successful, 
but exploration of the apex is essential. 

The explanation for this high incidence of 
intussusception in the African is not easy to find. On 
anatomical grounds a cecocolic intussusception pre- 
supposes a mobile cecum, but this variation of 


¢ 
2 4 
NIL 
6 
2 43 
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INTUSSUSCEPTION IN 
normal anatomy is no more commonly observed at 
operation or in the dissecting room than in White 
patients; in any event this particular type is not 
common. 

The development of the ileocexcal region, 
particularly the valve, shows the well-marked 
muscular and mucosal formation in this area; Jit 
(1956) has postulated that this development may be 
the starting point of the apex of an intussusception in 
the newborn infant. This condition would not serve 
as an explanation for adult cases. 

The frequency of chronic inflammatory colonic 
pathology amongst Africans offers the most likely 
predisposing cause, but, as in Joly and Thomas’s 
cases (1954), amebiasis, either acute or chronic, is 
present in a small minority of cases only. The gross 
and microscopical appearance of the apex of an 
intussusception is dominated by an acute non-specific 
inflammatory reaction with edema and ulceration, 
and it is seldom possible to identify with certainty 
any specific lesion. But the absence in the immediate 
surrounding areas of any ameebic ulceration or 
granulation tissue is strong evidence against under- 
lying ameebic pathology. 


SUMMARY 
(Table VIIT) 


1. Sixty-seven cases of intussusception occurring 
at all ages in non-White patients in Natal have been 
admitted in the past 8 years. 

Sixteen occurred in infants, 8 in children aged 
5-14 years, and the remaining 43 in adults. 

2. The ratio of adults to children and infants is 
1-8 : I, intussusception occurring in these three age 
groups in a proportion § : 2: I. 

3. The incidence in African infants is low 
considering the epidemics of gastro-enteritis from 
which these children suffer. 

4. The mortality of 50 per cent in infants 
admitted with a history of 3 days or more bears out 
the need for early diagnosis and treatment. The 
added risk of resection is shown by the death of 6 
out of 7 infants so treated. 

5. In adults, ileocecal intussusception is the most 
common variety (40 per cent), followed by ileocolic 
(20 per cent) and colocolic (18 per cent) types. 

6. Intussusceptions in adults presented in two 
forms—acute and chronic. The acute variety occurred 
in 7§ per cent of cases and was due to a recent acute 
intussusception. These cases presented as acute 
obstruction, acute dysentery, or acute appendicitis. 
The features were abdominal colic, a palpable mass 
in half the cases, and blood per rectum in a third. 

In half the acute cases the apex of the intussuscep- 
tion was situated in the large bowel. 

7. In an endemic ameebiasis area there is a danger 
of diagnosing such acute cases as acute amebic 
dysentery; colic in ameebic dysentery should imme- 
diately arouse suspicion of an intussusception. Only 
a minority of cases were found where ameebic ulcera- 
tion or amoeba was the cause. While amecbiasis 
probably plays an important predisposing role by 
repeated attacks of dysentery and consequent 
bouts of increased peristalsis, nevertheless primary 
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intussusception in African adults appears to be 
more common than among White patients. 

8. The chronic variety occurred in 25 per cent of 
cases and presented a more characteristic clinical 
picture. Recurrent attacks of colic with a palpable 
abdominal mass and blood per rectum occurred in 
over 80 per cent of cases. Diarrhoea and mucus are 
seldom a prominent feature. Barium enema is usually 
diagnostic of the condition. Eight of 11 chronic 
obstructions had the apex in the large bowel. 

9. The rarity of local apical pathology is discussed. 
In no case was malignancy the cause, in striking 
contrast to other published series. 

10. In 21 cases reduction was carried out with 
2 deaths. In 17 cases resection was done—14 hemi- 
colectomies with 1 death, and 3 ileal resections. Of 
29 acute intussusceptions operated upon 2 died, and 
of 11 chronic intussusceptions 2 died. 

11. The treatment of choice in acute obstruction 
with the apex in the small bowel is reduction if there 
is no local pathology, and resection if it is irreducible 
or if there is evidence of a tumour or ulceration and 
thickening. Suturing of the ileum to the ascending 
colon (‘double-barrelling’) has not been done in this 
series and no cases of recurrent intussusception have 
been seen. Nevertheless it is a simple manceuvre and 
it may be wise to take this precaution. 

12. The treatment of choice in chronic obstruc- 
tion, the majority of which originate in the colon, is 
resection of the right colon with primary anastomosis, 
as this is the commonest site for local pathology to 
occur. Where ameebiasis is found to be the cause or 
an associated feature, anti-ameebic treatment must be 
started immediately following resection. 
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METASTATIC RENAL TUMOURS 
By RICHARD A. PAYNE* 


DEPARTMENT OF UROLOGY, THE UNITED SHEFFIELD HOSPITALS 


““ SECONDARY tumours of the kidneys . . . are seldom 
suspected during life’ (Willis, 1952). With the 
increasing incidence of primary bronchial carcinoma, 
a re-appraisal of this view should be undertaken, 


FIG. 335. ans ee lower group of calices on the left side in 


particularly as metastases to the kidneys are frequently 
found at autopsy and are mainly from bronchial 
carcinomata. The following cases show that 
metastatic renal tumours may mimic primary renal 
neoplasms and that their diagnosis may present 
considerable difficulty. 


* Now of the University Department of Surgery, The 
Royal Infirmary, Sheffield. 


CASE REPORTS 


Case 1.—R. M., male, aged 36 years, seen in 1954. 
The patient gave a ‘history of pain passing from the left 
loin to the groin for three weeks. At the onset of his 


Fic. pent shadowing above the left dome of the 
diaphragm and soft-tissue shadow above the aortic arch. 


Fic. 336.—Shows in the lower pole of the 
dney. 


symptoms he had hematuria. There was no history of 
dysuria or of frequency of micturition. The patient felt 
well and was free from respiratory symptoms. Physical 
examination was negative. 

INVESTIGATIONS.—An excretory urogram failed to 
demonstrate the lower group of calices of the left kidney 
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and the left psoas shadow was indistinct compared with 
the right (Fig. 333). On cystoscopy some reddening and 
cedema around the left ureteric orifice were seen, but 
otherwise the bladder was normal. The possibility of a 
tuberculous infection was considered, or of the recent 
passage of a calculus. A chest radiograph (Fig. 334) 
showed a little increased shadowing above the left 


Fi1G. 339.—Emphysematous lungs with tuberculous infiltration 
in the right upper lobe. 


diaphragm and eg a small effusion at the left 
costophrenic angle. There was a rounded soft-tissue 
shadow above the aortic arch. 

Shortly after these investigations the patient was 
admitted to hospital, his pain having become more severe. 
Palpable lymph-nodes were now noticed in the left 
supraclavicular fossa. A further cystoscopy was under- 
taken with retrograde pyelography. Both ureteric orifices 
now appeared normal. Indigo-carmine was excreted from 
the two kidneys in 5} min., but the jets from the left 
side were weaker than those from the right. The 


retrograde pyelogram showed that the lower group of 
calices on the left side were narrowed, poorly outlined, and 
displaced upwards (Fig. 335). 

An aortogram was unde and this demonstrated 
aberrant renal arteries to both lower poles of the kidneys, 
and it was suggested that the blood-supply to the 
lower pole of the left kidney was reduced as shown by 


Fic. 338.—Squamous-cell carcinoma of bronchus. (* 42.) 


diminished density of the lower pole compared with the 


upper. 

The left kidney was explored. It was found adherent 
to the perinephric fat and was removed. 

PATHOLOGY.—A vascular tumour 3} in. in diameter 
was in the lower pole of the kidney (Fig. 336). It had 


Fic. 340.—An enlarged right kidney with poor function as 
shown in an excretory urogram. 


not involved the pelvis of the kidney. The histology 
showed that the tumour was composed of anaplastic 
malignant cells, squamous in character, which had also 
invaded the perinephric fat (Fig. 337). The cells were 
seen invading the kidney along lymphatics and nerve 
sheaths. 

Two weeks later the patient died and was found to 
have a small pri carcinoma arising from a peripheral 
bronchus (Fig. 338) with both mediastinal and abdominal 
lymph-node involvement and metastases in the pleura, 
omentum, and retroperitoneal tissues. 


: 
FiG. 337.—Squamous cells infiltrating kidney. [67°s.) 
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Comment.—The diagnosis of the case presented 
difficulties. The excretory urogram and retrograde 
pyelogram suggested a primary renal neoplasm. The 
chest radiograph was inconclusive. The aortogram did 
not demonstrate the meshwork of newly formed capillaries 


Fic. 341.—Dilatation of calices of right kidney with pyelo- 
ao and tubular back-flow shown on retrograde pyelo- 
graphy. 


that is characteristic of a hypernephroma, but these 

features are not always present. A biopsy of a supra- 

: clavicular lymph-node might have provided a diagnosis. 
nee Case 2.—A. B., male, aged 60 years, seen in 1959. 
. For ten weeks the patient had attacks of pain passing 


Fic. 343.—Histological appearances of primary carcinoma of 
ronchus. 42.) 


7 from the right loin to the testis, lasting for half an hour 
and occurring mainly at night. A week before admission 
the urine appeared to be a reddish-brown, but otherwise 
there were no urinary symptoms. His appetite was poor 
and he had lost weight, 14 st. in six months. He had had 
a cough for some years, but there was no history of 
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hamoptysis. On examination the patient was wasted. 
He had a tender epigastric swelling and the right kidney 
was palpable. The clinical diagnosis of a hypernephroma 
of the right kidney or of carcinoma of the stomach was 
made. 


Fic. 342.—Anaplastic squamous cells infiltrating kidney. 
(x 67°5.) 


INVESTIGATIONS.—A_ chest radiograph (Fig. 339) 
demonstrated signs of emphysema together with infiltra- 
tion, fibrosis, and scattered areas of calcification in the 
right upper lobe suggestive of an old tuberculous infection. 
An excretory urogram (Fig. 340) showed an enlarged 
renal outline on the right side, with minimal function. 
The outline of the major calices of the left kidney was 
irregular. Retrograde pyelography was performed. 
There was no excretion of indigo-carmine from the 
right kidney. The left kidney appeared normal but the 


and calcified focus 


Fic. 344.—Multiple pul y 
in the right upper lobe. 


calices on the right side were dilated and there was gross 
pyelo-lymphatic and some tubular back-flow (Fig. 341). 
The dilatation extended into the upper part of the 
ureter. 

A laparotomy was performed and the liver found to 
contain carcinomatous deposits. The right kidney was 
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enlarged and firm and there appeared to be a mass of 
growth involving the hilum. The kidney was removed 
in an attempt to alleviate pain. 

PATHOLOGY.—The kidney measured 13 «64 cm. 
The pelvis was 2x11 cm. The kidney parenchyma 
was unusually firm and its pattern transected by firm 
white streaks. Histologically these proved to be columns 
of anaplastic malignant cells, squamous in character, 
infiltrating along lymphatics and nerve sheaths. Similar 
cases in the past were found to be primary in the lung 
(Fig. 342). 

The patient died ten days after operation. At autopsy 
multiple nodules were found on the peritoneum behind 
a mobile cecum. There were many nodules in the lungs 
up to 2 cm. in diameter and several nodes in the medias- 
tinum, and one from the left supraclavicular fossa showed 
a white mass. After fixation of the right lung the mucosa 
of the main bronchus of the right lower lobe appeared 
roughened. This proved to be a bronchial carcinoma 
(Fig. 343). 

Comment.—The radiological appearances suggested 
an obstructive lesion causing caliceal distension and pyelo- 
lymphatic and tubular back-flow. Such appearances are 
sometimes seen in hypernephromata. The macroscopic 
appearances of the kidney were not typical of metastatic 
lesions. 


Case 3.—J. E. G., male, aged §2 years, seen in 1953. 


The patient gave a history of pain radiating from both 
loins to groins for five months. It had been restricted to 


confirms the 
A possible fracture of 


retrograde pyclogram 
eatures of the right kidney. 


Fic. —The 
abnormal 
the 4th lumbar vertebra can be seen. 


the right side for the last two months. The pain was 
intermittent, occurring for two hours at a time. There 
was no history of hematuria, frequency of micturition, or 
dysuria. The patient had had several rigors. His appetite 
had been poor for five months and he had lost weight. 

On examination the patient was pyrexial. The lower 
pole of the right kidney was palpable. There were no 
abnormal physical signs in the cardiovascular or respira- 
tory systems. 

INVESTIGATIONS.—A chest radiograph showed multiple 
rounded shadows in both lungs and a calcified focus in 
the right upper lobe (Fig. 344). 
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An excretory urogram failed to outline clearly the 
calices and pelvis of the left kidney; those of the right 
appeared to be blurred (Fig. 345). Retrograde pyelo- 
graphy was then undertaken. Indigo-carmine was 
excreted from both sides in seven minutes. The lower 
pole of the right kidney appeared swollen. The upper 
group of calices on this side were elongated and narrowed 
while the middle and lower groups were not outlined 
(Fig. 346). A possible compression fracture of the 


Fic. 345.—Excretory urogram shows clongation of the 
right upper group of calices and non-filling of the middle and 
lower groups. The calices of the left kidney are indistinct. 


Fic. 347.—Anaplastic squamous cells in kidney. (* 67°5.) 


fourth lumbar vertebra can also be seen, also visible in 
Fig. 345. 
The diagnosis of a hypernephroma with pulmonary 
metastases was made. A palliative nephrectomy was 
performed. At this operation a hard mass was felt near 
the hilum of the kidney and at the lower pole, There 
were several nodules on the adrenal gland. 
PATHOLOGY.—Miultiple white nodules up to o°§ cm. 
in diameter were scattered throughout the kidney, which 
measured 10 64 cm. The histology showed columns 
of anaplastic squamous cells infiltrating the kidney along 
nerves and lymphatics (Fig. 347). Similar tissue was in 
the adrenal gland. The pathologist’s report stated: “I 
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consider that probably all this malignant tissue is metas- 
tatic. On admittedly insufficient evidence I would 
suggest the lungs as the most likely site of the primary 
neoplasm.”’ 

Comment.—The pathological appearances suggested 
permeation of the kidney by a squamous cell neoplasm, 
probably bronchial. The other possibilities were a tumour 
arising from the pelvis of the kidney (this was seen to be 
normal) or from the contralateral side. The microscopic 
appearances are not those of a primary renal neoplasm. 
It is suggested that the primary neoplasm is broncho- 
genic with multiple metastases and lymphatic spread to 
the kidney. Final proof of the case is lacking. 


DISCUSSION 


The cases presented show the difficulties that may 
be met both before and at operation in differentiating 
primary and secondary renal neoplasms. Itis a subject 
likely to become increasingly important with the 
mounting incidence of carcinoma of the bronchus, 
which is the common primary, giving rise to 
metastatic renal tumours. 

Malignant tumours of the kidney are uncommon. 
The Registrar-General reported in 1957 a total of 
1137 deaths from malignant renal tumours, compared 


Table I.—INCIDENCE OF METASTASES TO CERTAIN 
BILATERAL ORGANS IN 649 AUTOPSIES 


Organ Number 
Lung 66 
Kidney 42 
Adrenal 96 
Ovaries 10 
Testes 2 


with 14,045 from the trachea, bronchus, and lung for 
the same year. Lucké and Schlumberger (1957) in 
an autopsy series of 200,830 cases had 621 malignant 
renal tumours, an incidence of 0-3 per cent. In this 
same series there were 27,904 autopsies revealing 
carcinoma arising from various sites, of which 621 
developed in the kidney, an incidence of 2:2 per cent. 


Table 11.—INCIDENCE OF METASTASES TO ONE OF 
CERTAIN BILATERAL ORGANS IN 649 AUTOPSIES 


Organ Number 
Lung 6 
Kidney 10 
Adrenal 40 
Ovary 2 
Testis 2 


Willis (1953) gives an incidence of 2°§ per cent of 
1060 carcinoma necropsies. 

Metastatic deposits in the kidney are a common 
autopsy finding; Willis (1952) quoted an incidence of 
7°6 per cent (38 cases) in 500 autopsies. The most 
common primary site is the bronchus. At the Royal 
Hospital, Sheffield, in 649 autopsies revealing 
malignant disease, excluding the reticuloses, from 
June, 1949, to June, 1959, metastases were found in 
the kidneys on 42 occasions, an incidence of 6-5 per 
cent; of these 42 cases the primary site was the 
bronchus in 32 (5 per cent) (Table J). Klinger (1951), 
in a review of 142 cases of secondary tumours of the 
genito-urinary tract, stated that II per cent were due 
to primary carcinoma of the bronchus. 

If it is assumed that the incidence of metastases 
to kidneys is 7 per cent at autopsy (Willis, 1952; 
present series), then of Lucké and Schlumberger’s 
series of 27,904 cases of primary carcinoma, no less 


than 1950 cases should show metastases in the 
kidneys, compared with 621 primary renal tumours 
in the same series, suggesting, at least in an autopsy 
series, that metastatic renal tumours are more 
common than primary. In another group of cases 
these same authors reported 365 examples of 
metastatic renal tumours, of which the primary site 
was bronchus in 27 per cent and breast in 13 per cent. 
Onuigbo (1958) has reviewed 260 cases of secondary 
renal growths from lung cancer by lymphatic 
spread and stresses the tendency to ipsilateral 
spread. 

Table II shows the incidence with which one of 
certain bilateral organs was invaded by metastases in 
the Royal Hospital, Sheffield, series. During the 
period under review 69 specimens of hypernephro- 
mata were removed at operation. 

Metastases to the kidney may be by lymphatic 
spread, tumour emboli in the arterial blood, and, 
rarely, by retrograde spread along the renal veins. 
The classic features of metastases—multiple nodules 
of varying sizes scattered through the kidney, 
particularly in the cortex, and wedge-shaped deposits 
abutting in capsule—were seen in 1 only of the 
3 cases reported in this paper. In the first there was 
a large solitary tumour and in the second the kidney 
was a little enlarged and infiltrated with scirrhous 
bands. Metastatic renal lesions may be atypical. The 
histolegical appearances, however, were all similar— 
anaplastic squamous cells with prominent lymphatic 
and nerve-sheath invasion. 

The 3 cases reported had radiological appearances 
suggestive of primary renal neoplasms except for the 
aortogram in the first case. The majority of primary 
renal tumours show a ‘meshwork’ of newly formed 
vessels of varying size, form, number, and distribu- 
tion (Weyde, 1952). This was absent in Case 1. A 
hypernephroma may appear avascular on aortography 
if it has undergone necrosis, though Evans (1957) has 
pointed out that careful inspection, even in these 
cases, usually reveals the abnormal vessels at the 
periphery of the tumour. 

Hitherto, metastatic renal tumours have been 
regarded as rarely producing clinical features (Deming, 
1954); Willis (1952) quoted 4 cases and Foot, 
Humphreys, and Whitmore (1951), in a review of 295 
cases of renal neoplasms seen at the New York 
Memorial Hospital, mentioned 1 case of metastases 
from a testicular tumour presenting the pyelographic 
features of a primary renal tumour. With the 
increasing incidence of bronchial carcinoma the 
possibility of an apparent primary hypernephroma 
being metastatic should be considered. 


SUMMARY 


Three cases of metastatic renal tumours pre- 
senting aS apparent primary renal lesions are 
described. 

The incidence of renal metastases at autopsy is 
assessed and compared with the involvement of 
other bilateral organs. 

The importance of bronchogenic carcinoma as a 
primary site is stressed. 
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TRAUMATIC PERINEPHRIC CYST (‘PSEUDOHYDRONEPHROSIS’) 
By D. E. STURDY* anp J. MAGELL+ 


THE NEW END HOSPITAL AND THE HOSPITAL FOR SICK CHILDREN, GREAT ORMOND STREET, LONDON 


THIS condition was first described by Hawkins (1834), 
and in a Hunterian Lecture, Morris (1908) was only 
able to find 3 proven cases in the literature. Since 
that time numerous references have appeared to the 
same clinical entity, but much confusion has arisen 
in nomenclature—pseudohydronephrosis, pararenal 
cyst, renal hygroma, and hydrocele renis having been 
used on different occasions (Woodruff and Rupert, 
1939). Ina classical paper on pararenal pseudohydro- 
nephrosis, Crabtree (1935) did much to simplify the 
exact pathology of the condition and collected 23 
cases, including 3 of his own. Pyrah and Smiddy 
(1953) presented 2 further cases, one of which was 
traumatic in origin, and suggested that conservative 
surgery with preservation of the kidney may be possible 
if the condition is recognized early. Scholl and 
Ferrier (1954) similarly state that in early cases 
conservative surgery is possibie in the presence of 
normal kidney function and the absence of infection. 
The two most recently recorded cases are those of 
Crosby (1959) and Seright (1959). In Crosby’s case 
a nephrectomy was performed for a ruptured pelvi- 
ureteric junction with perinephric cyst formation, 
whereas Seright was able to conserve the kidney by 
anastomosis of the ureter to the pelvis. The following 
case of traumatic perinephric cyst occurred in a very 
young child. 


CASE REPORT 


G. W., a boy aged 2 years, was admitted to New End 
Hospitai on Aug. 20. 1959, having been knocked down 
by a car, apparently from the left side. He had not lost 
consciousness and had vomited once. On examination 
there were abrasions on the lateral aspect of the left 
thigh and leg, but there was no bruising on the trunk. 
Clinically, there was no evidence of fracture of the 
limbs or trunk and a skull radiograph was normal. 
After 4 days’ observation he was discharged home fit and 
well. 

On Sept. 1, 1959, 11 days after injury, he was re- 
admitted because of a swelling over the sacrum which 
had been increasing in size for 2 days. He also had been 
fretful, complaining of pain in the left leg, and refused 
to walk. On examination he was apyrexial and looked ill 
and pale. There was a tender firm swelling 3 in. in 


* Now Senior Surgical Registrar, The Royal Infirmary, 
Preston, Lancashire. 


* Now Senior Surgical Registrar, The Maelor General 
Hospital, Wrexham, Denbighshire. 


diameter in the left loin which moved on respiration and 
was palpable bimanually. Over the sacrum and extending 
into the right buttock and inguinal region there was a 
fluctuant subcutaneous fluid collection. The child was 
able to stand but not walk and Trendelenburg’s sign was 
negative. 

A radiograph of the pelvis revealed a fracture of the 
left ilium immediately lateral to the sacro-iliac joint. 
Urine microscopy revealed no red cells. The subcutaneous 
fluid in the right buttock was aspirated and found to be 
clear urine, steriie on culture. It appeared likely that the 
fracture of the left ilium had given rise to a ureteric injury 
at this site and the child’s admission to Great Ormond 
Street was arranged. 

RADIOLOGY.—A straight radiograph of the abdomen 
showed a soft-tissue mass in the left lumbar region with 
anterior displacement of the descending colon gas shadow 
and upward displacement of the left diaphragm (Fig. 348). 
On intravenous pyelography (Sept. 3, 1959) the right 
kidney and ureter were normal. The left kidney was 
hydronephrotic and displaced upwards by a soft-tissue 
mass. The left ureter was not demonstrated in any of 
the films and the renal outline not identified (Fig. 349). 
When the patient’s position was changed from supine to 
prone after 10 minutes the hydronephrotic kidney 
emptied itself, with increased radio-opacity of the mass 
in the left lumbar region (Fig. 350). A pre-operative 
diagnosis of a rupture of the ureter at the pelvi-ureteric 
junction was made. The patient’s Hb was 63 per cent, 
blood-urea 32 mg. per cent, and 2 pints of cross-matched 
blood were obtained to cover operation. 

AT OperaATION (Mr. D. Innes Williams; Sept. 4, 
19§9).—Cystoscopy revealed a normal bladder and 
ureteric orifices with no efflux on the left side. Left 
retrograde pyclography was performed with the injection 
of 4 ml. of dye, and this demonstrated a normal ureter 
to the level of the third lumbar vertebra (see Fig. 348). 
A transverse incision extending into the left loin was 
made over the swelling, and a large tense mass exposed 
in the retroperitoneal tissues, displacing the descending 
colon medially and having the left kidney embedded in 
its anterior surface. Incision into the swelling produced 
a large quantity of clear urine under tension. The cyst 
had the posterior surface of the kidney in its anterior 
wall and the anterior surface of the lower pole of the 
kidney was also ensheathed in the cyst wall (Fig. 351). 
The kidney and pelvis were mobilized by intracapsular 
dissection and the ureter was found to have ruptured 
flush at the pelvi-ureteric junction. The distal end of 
the ruptured ureter was identified by palpation of the 
ureteric catheter, and it was found lying between the 
cedematous parietal peritoneum medially and the consider- 
ably thickened and friable cyst wall laterally. The 
divided end of the ureter was freshened and an 
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Fic. 348.—Plain radiograph of abdomen with ureteric 
catheter in situ. A, Elevated my ay B, Soft-tissue mass 


with medial displacement of colon; C, tured ilium. 


Fic. 350.—Intravenous pyelogram, 10-min. film, with 
patient prone. The hydronephrosis has drained into the soft- 
tissue mass with change in the patient's position. A, Increased 
radio-opacity in mass. 


‘or 


FiG 19$9, intravenous pyelogram, 10-min. 
film, with patient supine. A, Hydronephrotic elevated kidney; 
B, Soft-tissue mass. 


Fic. 351.—Anterior view of perinephric cyst. The anterior 
surface of the lower pole of the kidney is embedded in the cyst. 


anastomosis performed between it and the renal pelvis in 
end-to-side fashion (Fig. 352). The anastomosis was 
splinted with a Williams’s nephrostomy tube (Fig. 353) 
and the incision closed in layers with drainage of the 
perinephric space. 

The fluid subcutaneous swelling in the right loin and 
iliac region was explored through a transverse incision 
above the midpoint of the iliac crest. Clear urine was 
drained, but on finger palpation no communication with 
the retroperitoneal tissues could be demonstrated either 
through Petit’s triangle on the right side or the greater 
sciatic notch. This incision was drained. 

During and after operation the patient was given 
450 ml. of blood and his post-operative progress was 
entirely satisfactory. He was discharged home on the 
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14th day after operation, but was again re-admitted 9 

days later with a pyrexia of 102° F., pain in the left lois, 
and a palpable tender mass at the operation site. On the 
evening of admission this mass was explored and purulent 
urine drained from the perinephric space. After drainage 


FiG. 352.—-Diagram of operative procedure showing the 
formation of a long lateral anastomosis between the pelvis and 
ureter. 


his general condition rapidly improved and when sent 
home he had no discharge from the left loin. 

He was again seen in the out-patient department in 
January, 1960, when he was in excellent health, and an 
intravenous pyelogram showed good function in the left 
kidney (Fig. 354). 


DISCUSSION 


Definition.—“ A perinephric cyst is a collection 
of fluid within the renal fascia outside the renal 
capsule and communicating with the ureter, pelvis or 
calyces.”” Mitchell (1950) found that the two layers 
of the renal fascia, separated from the renal capsule by 
peri-renal fat, are fused not only above and laterally, 
but also medially and inferiorly, thus completely 
sealing off the kidney in all directions. It therefore 
follows that perinephric fluid collections will be 
completely enclosed by the renal fascia. He further 
demonstrated that an increase of tension within such 
a collection would lead to rupture inferiorly and 
extravasation in the pelvic cellular tissues. If the 
fluid injected under tension appeared on the opposite 
side of the body it did so in 69 per cent of experiments 
in the lumbosacral region and in only 2 per cent in 
the renal region. 

Pathology.—Crabtree (1935) described three 
aetiological factors in the development of a perinephric 
cyst :— 

1. Trauma which opens pelvis, calix, or ureter 
within the fatty capsule of the kidney. 

2. Maintenance of the opening beyond the 
normal healing period. 

3. Acquired or pre-existing ureteric obstruction. 

The extravasation of urine causes an aseptic 
inflammatory reaction in the fat giving rise to fibrosis 
and cyst formation. The cyst wall has no epithelial 
lining and becomes densely adherent to the surround- 
ing structures, and may even become hyalinized or 
calcified (Johnson and Smith, 1941). Razzaboni 
(1922), in experimental work on rabbits, severed the 
ureter from the renal pelvis and carefully repaired 
the renal fascia. After 12 days a fibrous sac was 
formed around the kidney and by 4o days the 
complete pathological picture described above, and 
seen in our case, was present. 

Clinical Features.—Abeshouse (1935) and others 
have commented on the insidious onset of the 
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condition and the absence of hematuria; perinephric 
swellings appeared in Crabtree’s series up to 24 
months after injury. It is not uncommon for the 
patient to be discharged home following injury only 
to be re-admitted several weeks latc. with malaise 
and a perinephric mass (Cleland, 1948; Pyrah and 
Smiddy, 1953; Seright, 1959). Our case appears to 


FiG. 354.—January, 1960, intravenous pyelogram, 15-min. film 
showing good function of left kidney. 


be the youngest recorded in the literature. The 
appearance of the cyst 11 days after injury, the 
absence of even microscopic hamaturia, and his 
discharge home apparently well within 4 days of the 
accident, fit in well with the described clinical 
picture. The absence of efflux from the affected 
ureteric orifice has been observed by other authors 
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(Crabtree; Pyrah and Smiddy; Seright). Intra- 
venous pyelography revealed the true nature of the 
condition, as also in Crosby’s case, and we believe it 
is an essential diagnostic procedure carrying no risk 
to the patient; it also shows the normality or other- 
wise of the contralateral kidney. In this case it 
demonstrated an adequately functioning kidney with 
a hydronephrotic pelvis opening directly into a large 
perinephric cyst and emptying completely with 
change in the patient’s posture (Fig. 350). Low- 
tension retrograde pyelography performed as a 
preliminary to operation will confirm the level 
of the lesion, and the presence of a catheter in its 
lumen aids identification of the ureter at operation 
(Fig. 348). 

The nature of the injury causing the ureteric 
rupture has received little comment in the literature. 
Kuster (1896) postulated that these lesions were 
produced by compression of the kidney and pelvis 
against the twelfth rib or upper lumbar transverse 
processes, combined with lateral flexion of the trunk, 
a view supported by Hamilton Bailey (1924). The 
rupture might be explained by a shearing force down- 
wards exerted at the pelvi-ureteric region during 
violent displacement of the left half of the pelvis, but 
this would seem unlikely unless a pre-existing 
pathological weakness at the site of dehiscence is 
postulated. In our case the expected level of rupture 
was the pelvic brim, which was not confirmed by 
pyelography, and we can only explain this by direct 
injury at the time of accident. Subsequently with 
increased tension the perinephric cyst ruptured 
inferiorly, and the urine tracked into the pelvic 
cellular tissues and possibly out through the right 
sciatic notch into the right sacral and inguinal 
regions, as demonstrated experimentally by Mitchell 
(1950). 

Treatment.—In the past treatment has been 
exclusively nephrectomy. The extreme adherence of 
the perinephric cyst to the surrounding tissues makes 
dissection tedious and difficult, but in the presence of 
a functioning kidney every effort should be made to 
avoid nephrectomy. We believe that a clear distinc- 
tion should be made between (1) renal parenchymal 
lesions opening into a calix, producing a perinephric 
cyst, and by pressure on the ureter a secondary hydro- 
nephrosis, as in one of Pyrah and Smiddy’s cases; 
and (2) a true rupture of the pelvis or ureter with 
cyst formation. In the former condition, if the ureter 
is shown to be intact, treatment by a nephrostomy 
through the parenchymal lesion and drainage of the 
perinephric space may avoid nephrectomy. In the 
latter case direct anastomosis is the only feasible 
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procedure if conservation of the kidney is con- 
templated, as was done in our case. Nephrectomy 
should be reserved for those cases which on intra- 
venous pyelography and exploration show a function- 
less hydronephrotic sac. 


CONCLUSIONS 

1. Traumatic perinephric cyst is a diagnosable 
condition based on the insidious appearance of a 
renal swelling, days or months after injury, in the 
absence of hamaturia. 

2. Intravenous pyelography is essential for correct 
diagnosis, carries no risk to the patient, and demon- 
strates normal function in the other kidney. 

3. Two types of injury which may give rise to a 
perinephric cyst are recognized: (a) Parenchymal 
lesions into a calix, (6) Pelvic or ureteric rupture; and 
a plea is made for conservatism in treatment where 
possible. 

4. It is suggested that perinephric cyst is a more 
appropriate term for this condition than ‘pseudo- 
hydronephrosis’. 
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THE MOVABLE KIDNEY SYNDROME 
A SUCCESSFUL NEPHROPEXY: HISTORICAL SURVEY AND CURRENT ASSESSMENT 
By A. WILFRID ADAMS, Bristo. 


THIS subject has provoked professional controversy 
for some decades and still does. Distinguished 
opponents are Billington (1929), by whom nephro- 
pexy was performed over 2000 times, and Begg (1950), 
a protagonist of the sceptics, who wrote on 
“The Myth of the Dropping Kidney”’. The grounds 
of the conflict are here studied and a solution 
attempted. 


DEFINITION OF TERMS 


The common form of movable kidney is one above 
which the hands meet on full inspiration. The rare 
type is the wandering kidney, which is palpable in 
variable sites about the abdomen. It easily retreats to 
the loin on recumbency and therefore is only fully 
excluded by examination in the upright or in the Sims’s 
position. 

The phrase ‘movable kidney syndrome’, often 
recurring in this article, connotes an illness with pain 
or dragging ache in the kidney region relieved on 
recumbency. Dysuria and diffuse gastro-intestinal 
symptoms, debility, and functional disorders of the 
nervous system are often present. The movable 
kidney is asymptomatic in a large majority, even in 


CASE REPORT 


M. J. D., a female, aged 26 years, had first been sent 
to me in 1946 (Dr. S. L. Brimblecombe) on account of 
aching in the right loin and intermittent attacks of 


FiG. 355.—M. J. D., aged 23 years. Right movable kidney; 
pyelogram (1946). 


tt 


FiG. 356.—Use of fascia lata for nephropexy (sketched at operation). 


the very mobile ones, while, paradoxically, it can 
occur where mobility is negligible. In the following 
case report an encouraging result of nephropexy fired 
the clinical research. 


abdominal colic. Expectant treatment was advised. Later 
the trouble intensified (1949) and I advised nephropexy. 
The doctor wrote that, in his opinion, the attacks of 
colicky pain suggested possible slight torsion of the right 
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ureter. The patient’s general health had always been 
good, apart from a dragging ache in the right hypo- 
chondrium and loin. The pain was constantly sited about 
5 cm. below the right costal margin and tenderness was 
present there. A swelling the exact shape and size of a 
normal kidney was felt, freely movable over the whole 


Fic. 357.—Right movable kidney. Pyelograms during three 
post-operative years. 


abdominal area. Dysuria was absent and hematuria only 
noted early in the history (1946). An intravenous pyelo- 
gram is shown in Fig. 355. The patient became “ highly- 
strung, rather neurotic, melancholic during and immedi- 
ately after the attacks’’. 

On admission in 1949 she was a pleasant person, of 
average height and light build, and the abdominal findings 
agreed with the doctor’s report. The urine was normal. 
Pyelography had been repeated in 1947, and, beside 
rudimentary 12th ribs, showed ‘abnormal mobility, 
considerable ptosis, and spasticity of calices and pelvis 
of right kidney. The left kidney was slightly dilated. 
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Excretion good—right and left.”’ Diagnosis of recurring 
Dietl’s crisis of very mobile right kidney was made. 

AT OPERATION (Feb. 18, 1949).—Right nephropexy 
with sutures of fascia lata. High fixation was avoided and 
a level chosen which was comfortable both to the kidney 
and surgeon. Exposure confirmed the clinical findings. 
Strips of fascia were inserted through psoas, front of 
kidney capsule, and lateral parietes (Fig. 356). Secure 
anchorage was achieved. The patient was kept in bed 
for 16 days. 

FoLLow-up.—Post-operative radiography and urinary 
tests were done up to 1952 (Fig. 357). The report 
on retrograde urography stated: “When the patient 
was inverted, the right kidney moved about 2:5 cm. 
only, whereas the left kidney moved upwards about 
7°5 cm.” 

In 1959, clinical examination only took place and was 
normal. The patient reiterated her continued freedom 
from former ills; general health was good and second 
pregnancy advancing smoothly. Her doctor writes: 
is cured.” 

Comment.—Note the deliberate approach to 
confident diagnosis and the careful choice of operative 
technique. 

This case shows that a movable kidney can predispose 
to persistent attacks of severe abdominal colic which cease 
after efficient nephropexy, leaving the organ normal in 
form and function. 


FACTORS RESPONSIBLE FOR MOVABLE 
KIDNEY SYNDROME 


Nature clearly intends a secure setting for kidneys. 
Intraperitoneally, the gastro-intestinal organs can 
writhe freely, but they risk entanglement. The 
kidneys are lodged in the loin recess which is deeper 
in the male than in the female. Begg (1950) estimates 
that movable kidney occurs in about 33} per cent of 
women and is about 10 times commoner in them than 
in men. A fascial sheath encloses them and fat fills 
up the contoural inequalities; but this investment is 
thin below and medially and on standing the kidney 
tends to drop through it, especially in slender women, 
into the lax retroperitoneal tissue and vice versa. 
When sudden violence or effort or perhaps more 
subtle influences disturb the renal environment, the 
potentially spacious retroperitoneal interval becomes 
actual and the kidney, hanging from the aorta on its 
neurovascular stalk, can rotate. Torsion of the 
pedicle results. As recently noted by Adams and 
Slade (1958) the singularly accessible testis torsion 
occurs not only in the dramatic acute form but in mild 
reversible degrees. By analogy, comparable degrees 
of torsion may occur in the kidney. 

In the chronic syndrome the pedicle is liable 
to strain by direct pull from the pendant kidney, or 
from partial torsion, especially in women who 
stand for long hours and stoop forwards. The 
vulnerable neurovenous elements suffer stretching 
or pressure. The derangement is reversible in 
recumbency. 

Ureteric implication is a more debatable cause of 
the syndrome. Although the ureter is immune from 
pressure where it leaves the lower hilum, a few inches 
lower down, where it fuses with the retroperitoneal 
fascia, it is liable to be dragged on by the deeply 
ptotic kidney. This tends to induce pyelectasis, 
though far less effectually than do stenosis, stone, etc. 
These latter cause unremitting obstruction, whereas, 
in the former, relaxation occurs during the hours of 
recumbency. 
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HISTORICAL SURVEY 


Long ago, Baillie, in his lectures in 1785 stated: 
“In four or five instances I have felt a loose tumour 
in the region of the kidney . . . associated with very 
little uneasiness to the patient ...: it has been 
mistaken for an enlarged ovarium. . . . I have not had 
an opportunity of examining this disease in the dead 
... but I am rather disposed to think that it is a 
kidney.” 

It was in 1864 that ‘movable kidney’ gained 
prominence through a report by the Professor of 
Medicine at Cracow, whose name and fame are 
perpetuated in the term ‘ Dietl’s crisis’. The German 
title of Dietl’s paper, translated, is “ Wandering 
Kidneys and their Strangulation”. This most 
excellent treatise describes catastrophic attacks in 
9 patients during 13 years. Two patients were washer- 
women. Diet! offers, as a possible explanation for his 
exceptional experience, the debility resulting from the 
impoverished state of the Poles at that time. In the 
crisis the patient is struck down suddenly with 
agonizing renal pain, lies on the side writhing, 
shocked, and apprehensive. Diet! dwells on the care 
needed in diagnosis. In one of his two bilateral cases, 
the kidneys converged near the navel. By inserting 
a hand between them, they were parted and pushed 
into their proper places. Identification of the organ 
is difficult as it is apt to be in the wrong place and, 
later, unless torsion is early reduced by manipulation, 
local peritonitis [sic] develops and obscures anatomy 
by inflammatory swelling and muscular rigidity. 
Distinction returns by about the tenth day. All the 
patients recovered, a few relapsing, by Dietl’s 


medical therapy; but there is a tinge of regret over the 


missing evidence of an autopsy! He deals also with 
the chronic movable kidney syndrome among his 
clientéle. Briefiy, treatment consisted of a régime— 
avoidance of predisposing exertions, dieting to ensure 
regular motions, a supporting belt, daily spells of 
recumbency, if needed, and medication for local 
pain. 

Late in the nineteenth century, surgery began to 
cure the movable kidney ‘once and for all’ by the use 
of fixative sutures; but early enthusiasm was followed 
by poor late results, and among the dissatisfied was 
Senn (1897), who temporarily supported the kidney 
by packing gauze about its lower part; after with- 
drawal the perinephritis and fibrosis fixed the organ. 
Carwardine (1903) added a coating of pure phenol to 
the capsule and his own sketch is interesting (Fig. 
358). Stitching has, however, remained the standard 
means of fixation. 

Physicians also continued treatment. Gallant was 
an outstanding authority who stated: “90-95 per 
cent of symptomatic moving kidneys can be cured 
symptomatically by wearing a belt.” After further 
experience, including operation failures, he wrote 
(1908): “ Not more than 1 per cent require operation”’, 
a near-extinction of the surgeon’s role. 

Highlights on the subject during the inter-war 
period were shed by two ardent spirits, Jurasz and 
Billington. In his theme, Jurasz (1929) assigned the 
dominant cause to strain on the periarterial sympa- 
thetic plexus by the drag of the pendant kidney. He 
had not found, when operating, the ureteric impedi- 
ments blamed by other surgeons. In his view, the 
syndrome was better explained by nephralgia, spasm 
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of the pelvic muscle, and an overflow of stimuli from 
the plexus along reflex pathways, some viscero- 
visceral and some reaching cerebral level. This 
diffuse functional neuropathy was a double danger, 
clouding diagnosis and delaying attention to the basic 
lesion. Irreversible changes had developed in the 
interim and nephropexy, done too late, explained 
some of the failures. Jurasz was met with little but 


Fic. 358.—Nephropexy using gauze-sling support (after 
Carwardine). 


criticism, until after a lapse of twenty-five years 
Kaminsky, Roth, and Hess (1953) revived the idea 
and gave expression to it surgically. 

In 1929 Billington, reaching the climax of twenty- 
five years of astounding zeal and devotion, gave us a 
valuable extract of his vast experience in a mono- 
graph, Movable Kidney, from which pithy relevancies 
are cited. Under factors in aetiology, he endorses 
strain on the renal pedicle and ureteric obstruction, 
often seeing appreciable dilatation of the pelvis and, 
on occasion, confirming it by inserting the finger. 
Behind his opinions stands the unique performance of 
2000 nephropexies, bilatera! in 500 of them, and he 
notes: “In no single instance have I found a kidney 
loose again.” Of the operation he asserts: “Only 
when possible associated or secondary abdominal 
lesions have been excluded or treated (by perito- 
neotomy) can success be claimed.”’ A consecutive series 
of 213 patients followed up showed 43-6 per cent of 
successes among the 163 replies. Many patients came 
after failed medical therapy. For cases with general 
visceroptosis he advised a belt, etc., not surgery. He 
emphasizes the frequency of widespread functional 
disorders, but insists that the cure of these visceral 
and neuropathic ills also follows nephropexy though 
taking several months, and “relapse is almost 
unknown”’. 

On the important allegation of the moral value of 
operation he insists that “... the effect is to put a 
further strain upon a mind and body already over- 
stimulated and exhausted”. Morale only returned 
with regained health. 

Words by Herman (1938), “ Nephropexy is once 
more in favour”’, testify to the chequered history of 
movable kidney. Of greater moment is his convincing 
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pyelogram of moderate hydronephrosis, the sole 
cause of which proved at operation to be the nephro- 
ptosis. However, Thomson-Walker (1929) voiced his 
views on operative treatment, and they have been 
largely representative of British surgery since then, 
in his ominous warning: “There was no operation 
more disastrous to the reputation of the surgeon than 
nephropexy.” He believed that this was the outcome 
of lack of care in selecting cases and advised the 
following empirical test: “If the patient is put to bed 
for a fortnight and the symptoms subside but return 
on getting up again, operation will succeed.” This 
may still merit a place along with present-day 
scientific investigations. 

Post-war Contributions.—Studies have been 
on a wider front, supplying valuable objective evidence 
and new ventures in the operative sphere. 

Stasis and Infection —From investigations by 
Braasch, Greene, and Goyana (1948), on 230 
nephropexies, and also by Kaminsky, Roth, and Hess 
(1953) On 241 cases, urography has, at the most, 
shown only trifling evidence of pyelectasis. The 
former authorities, however, refer to suggested delay 
in excretion ; the latter, reporting a small incidence of 
pyelitis, regard that as a possible pointer to stasis. 
Both Livermore (1951) and Silverton (1955) each 
report a series of over 50 operations and clearly 
pronounced stasis to be a predisposing factor where 
persisting infections have been deemed a reason for 
nephropexy. 

Selection of Cases.—The combined total from the 
two sources is formidable and the small numbers 
chosen for operation should be noted; from Braasch 
and others’ series, 21 nephropexies were done and 
ptosis remained after one only, 11 experienced more 
or less relief. Kaminsky and others did 33 nephro- 
pexies, but combined them with additional surgery. 

Dual Pathology and New Operations.—Dodson 
(1952) blames overlooked dual pathology as account- 
ing for some failures in nephropexy. Silverton, 
convinced of the danger of stasis, introduced his 
‘secondary’ nephropexy to ensure drainage of the 


Table I.—RESULTS OF NEPHROPEXY, 1948-57 


MARKED 


AUTHORITY Inquiries | REPLIES | SUCCESSES BENEFIT 


Kaminsky and others, 


1953 26 23 14 9 
Livermore, 1951 $2 $2 
Dobson, 1952 4 4 4 


Silverton, 1955 56 33 22 6 


pelvis at the closure of straight surgery, e.g., for 
stone, aberrant artery, etc. A special feature by 
Kaminsky and others was a trial of sympathectomy of 
the renal artery, which they included in 30 out of their 
33 nephropexies. This is the interesting echo of the 
principal theme expounded by Jurasz (1929), that the 
reaction of this sensitive plexus is responsible for 
the movable kidney syndrome. 

Prognosis. —The results in Table I represent quite 
a high standard. Moreover they betoken an upward 
trend in nephropexy as shown, for instance, by 


comparison with its marked infrequency, reported by 
Braasch and colleagues earlier, i.e., only 21 nephro- 
pexies among a total of 400,000 operations at the 
Mayo Clinic (1935-44). 

Eggink’s (1957) evidence may round off this 
historical survey in an enlivening vein. He reports 
the disappearance of colicky pain in 7 out of 8 
nephropexies and gives concise reasons on which to 
allocate patients to medical or surgical treatment. 


REFLECTIONS 


Nomenclature.— Movable kidney’ left the 
realm of pathology and became an anatomical anomaly 
as the fact emerged that the large majority of people 
found with it are trouble-free. But the il/ness of the 
small minority remains, and doctors still have to 
answer the logical question: “‘ What now is the precise 
aetiology of it ?” 

History attests that the complaint is almost always 
focused round a loose kidney, and common sense 
infers that the anomaly predisposes to the illness in 
a decisive way. If the terminological inexactitude is 
erased, what more suitable name is there for the 
disease? A modification, the ‘movable kidney 
syndrome’, is compatible with truth and has been 
adopted here. 

Aetiology.—Torsion is a dramatic instance of 
renal derangement to which hyper-mobility pre- 
disposes. Obviously minor twisting may be 
responsible for some cases of the common chronic 
type of the syndrome, and drag on the pedicle due to 
the kidney dropping is also a reasonable assumption 
for others; but evidence regarding retention due to 
implication of the ureter is still somewhat equivocal. 
All these factors harmonize with the clinical 
characteristic of relief on recumbency. 

Diagnosis.—It becomes abundantly clear from 
the survey that this is a major difficulty. Several 
experts, already quoted, reveal their utmost concern 
over the potential duplicity of the ‘movable kidney 
syndrome’ owing to its overlay of reflex derange- 
ments, both visceral and in the central nervous 
system. Thanks to advancing cinéradiography, per- 
femoral aortography, and the per-cystoscopic renal 
distension test, most of the pitfalls in differentiation 
of intrinsic renal disorders are largely exposable. 
Dual pathology has, however, become a prominent 
feature recently and poses the question: “In the 
presence of a separate intrinsic lesion, is it possible 
to ascertain whether a nephroptosis is contributing to 
the patient’s illness ?”’ The reply may well have to 
depend on judgement for lack of scientific certainty. 
Livermore has one practical answer to this dilemma, 
his ‘secondary nephropexy’. The risk of overlooking 
coincidental organic disease of the viscera is very 
largely eliminated by Billington’s precautionary 
peritoneotomy. 

Treatment.—Supportive therapy, medical or 
surgical, is well established; also physicians and 
surgeons treat each other’s failures. By common 
consent they advise operation, interim if desired, in 
cases of torsion, whether in the form of Dietl’s crisis 
or as minor colic. If seen early, reduction by manipula- 
tion should be tried. In the common syndrome, 
surgeons regard palliative medical therapy, belt 
included, as better, and custom pays full tribute to its 
efficacy in the great majority. The excepted patients, 


re 
q 4 
a 
F 
i 
oh: 
* 
A, 
J 


THE MOVABLE KIDNEY SYNDROME 323 


although few in number, are an inversely important 
group. It is painfully clear that professional reputa- 
tion is most conspicuously at stake in the selection of 
this category for operative measures. Most surgeons 
approach operation charily; the convinced nephro- 
pexist is confident. The multitude of surgical 
techniques is disquieting ; but on security of anchorage 
there is general insistence. The declaration by Senn 
(1897) still appears justifiable: “The role of nephro- 
pexy is a legitimate one’’, the difference today being 
the tendency for it to be concentrated among too few 
convinced nephropexists. This may be the result of 
increased responsibility both in the crucial selection 
of suitable cases and in the more complex operative 
procedure. 

Finally, what of Billington’s performance, standing 
out in bold relief and inviting serious curiosity ? 
Could the many doctors who sent 1500 cases to him 
have continued to do so during twenty-five years 
unless the patients had returned, not only unharmed, 
but substantially benefited by nephropexy or, in 
500 cases, bilateral nephropexy? Certainly reason 
and thoroughness are prominent in his treatise. 

Prognosis.—For the acute movabie kidney 
syndrome, nephropexy, interim or otherwise, fully 
justifies its place as the standard remedy; relevant 
endorsement is made by the case report at the 
beginning of this paper. In the chronic malady, 
prognosis will be guarded, but the enduring use of 
fixative stitching argues for surgery in a few per cent 
and the figures in the statistical table are notably 
heartening. They may well commend themselves to 
the younger generation of surgeons in Britain, who 
will duly note that they are the product of men with 
special experience of movable kidneys, and who under- 
took the exacting investigations pertinent to the 
selection of suitable patients prior to operating. 


SUMMARY 


1. Terminology is defined and the false connota- 
tion of the traditional title, ‘movable kidney’, as 
implying disease, is exposed. 

2. A case report is given in which nephropexy for 
Dietl’s crisis has proved curative for 11 years. 

3. Factors responsible for the movable kidney 
syndrome are outlined. 


4. A historical survey, from 1785 to the pre- 
sent, traces the chequered career of ‘movable 
kidney’. 

5. Aetiology is discussed and is still debatable. 
Dual pathology has become a notable feature in the 
post-war era. 

6. Pitfalls in diagnosis are conspicuous, but 
rapidly becoming avoidable thanks to great advances 
in urography; diffuse neuropathy emanating from the 
spread of stimuli via the renal plexus may mask the 
basic lesion. 

7. Treatment in the chronic illness is medical 
except in a small minority of cases, the selection of 
which is crucial for the reputation of surgery. There 
has been much contention about nephropexy; to the 
operation, remedial procedures are added in some 
cases of dual pathology. In the torsions, major or 
minor surgery proves unequivocally advisable. 

8. Prognosis after surgery in the acute crises or 
in minor colics is good. In the chronic movable 
kidney syndrome medical therapy is an adequate 
palliative in a vast majority of cases. A number of 
recent contributors have shown that nephropexy is 
well justified for the small minority. 
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THE object of this investigation was to determine 
whether it was possible to stimulate the revascular- 
ization of striated muscle following induced ischemia. 
Attention was directed in particular to the known 
vascular connexions between muscles, periosteum, 
and bones. 

There is little information in the medical litera- 
ture on this subject. Le Gros Clark and Blomfield 
(Clark and Blomfield, 1945; Clark, 1946) made a 
detailed study of the revascularization of muscles 
but did not refer in their papers to the normal 
vascular connexions between bones and muscles. 


MATERIALS AND METHODS 


Normal adult rabbits were used in this investi- 
gation, all experiments being carried out under 
nembutal anesthesia. 

The extensor hallucis longus muscle was selected 
for study because it had a relatively large, fleshy 
attachment to bone and because it could be isolated 
easily. 

Initially the normal arterial supply of this muscle 
was studied in a group of 29 rabbits. The animals 
were killed with intravenous doses of nembutal and 
the vessels in the muscles of their lower limbs 
injected, via the abdominal aorta, with a freshly 
mixed suspension of micropaque and Rerlin blue, 
according to the technique described previously by 
Trueta and Harrison (1953). The specimens of the 
extensor hallucis longus muscles obtained were, 
after formalin fixation, either cleared by the Spalte- 
holz technique for vessel examination under the 
dissecting microscope, or radiographed using a low- 
voltage X-ray unit with fine-grain emulsion film. In 
some cases the tibia were decalcified in 10 per cent 
formic acid and longitudinal and transverse sections 
were cut, with the extensor hallucis longus muscles 
still attached through the periosteum to the bones. 
These specimens were then radiographed as de- 
scribed. 

Although this work revealed considerable varia- 
tions in the arterial patterns in this muscle, it 
provided information of great value in assessing 
changes in the blood-supply of the muscle after the 
experiments about to be described. 

The experiments, the results of which form the 
body of this paper, were designed primarily to 
provide visual evidence of the time sequence of the 
changes in the vascular patterns of the extensor 
hallucis longus muscle following induced ischemia. 
Attention was focused in turn on the nutrient 


arteries of the muscle and on the two contributing 
channels of the arterial circulation in the periosteum 
—namely, on the soft-tissue anastomoses and on the 
bone-vessel anastomoses. 


EXPERIMENTS 


1. In the first group of 29 rabbits the nutrient 
arteries of the muscle were ligated and divided at 
operation by the following method: Through an 
incision on the medial side of the leg all the arteries 
leading to the extensor hallucis longus muscle were 
cut and the intermuscular fascia was divided in such 
a way that the muscle was totally isolated except for 
its connexions to the bone. A ligature was also 
placed around the tendon at the lower end of the 
muscle. Care was taken to preserve the nerve- 
supply, its integrity being verified by electrical 
stimulation. The skin was then closed with inter- 
rupted, fine, black silk sutures. 

The vascular patterns in the extensor hallucis 
longus muscles were then studied at periods ranging 
from 4 hours to 30 days after operation. 

2. In the second group 4 rabbits were used. The 
nutrient arteries of the extensor hallucis longus were 
interrupted as described above, and so too were the 
soft-tissue anastomoses in the periosteum—by an 
incision in it passing around the margins of the 
attachment of the muscle. The muscle was thereby 
deprived of all its blood-supply, save that which 
might enter it again via the bone—vessel anastomoses 
connected with the periosteum. 

3. The third group consisted of 6 rabbits in 
which the periosteum was simply stripped from the 
tibia over the area of attachment of the extensor 
hallucis longus. All its nutrient vessels were left 
intact and the soft-tissue anastomoses in the peri- 
osteum remained virtually undisturbed by the opera- 
tion. 

At the selected times after the experimental 
procedures the animals were killed with intravenous 
doses of nembutal and the specimens prepared for 
examination as described above. 


RESULTS 


Anatomical Details.—In the rabbit the 
extensor hallucis longus muscle is attached to the 
upper part of the lateral aspect of the tibia. It is in 
close relationship and more or less adherent to the 
tibialis anterior ventrally, and to the flexor digitorum 
and popliteus muscles behind. It is fairly difficult to 
separate it from the latter, particularly in its proximal 
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VASCULAR CONNEXIONS 


part. Innervation comes from the posterior tibial 
nerve and the blood-supply from the posterior tibial 
artery. This artery gives one principal branch which 


FiG. 359.—Normal arterial patterns of extensor hallucis 
longus muscles. These angiographs show the variability of the 
distribution of the muscular arteries. 


Fic. 361.—Injection immediately after section of the 
muscular arteries. The muscle is not filled at all. The control 
is normally injected. 


passes between the insertions of the popliteus 
muscle proximally and those of the flexor digitorum 
muscle distally, supplying these muscles and sending 
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a branch to the extensor hallucis longus; it receives, 
in addition, branches coming directly from the 
posterior tibial artery and also a branch coming from 


FiG. 360.—Transverse section of the extensor hallucis 
longus muscle inserted on the tibia. The continuity between 
muscular arteries and those in the periosteum is seen 


an articular artery, which itself springs from the 
popliteal artery. 

The Normal Vascular Pattern of the Extensor 
Hallucis Longus.—It has been found that there is a 
variable number of arteries supplying the muscle 
and that they show different intramuscular patterns. 
Fig. 359 shows the arterial patterns in three normal 
muscles and illustrates this variability, which exists 
not only from one animal to another, but also 
between muscles from both legs of the same animal. 
Similar variations were noticed in the blood-supply 


Fic. 362.—Eight days after section of its arteries the muscle 
is revascularized. Note, in addition, that some vena comitantes 
are injected. 


of the tibialis anterior muscle. 
was noted 
specimens. 


No venous filling 
in any of these normal anatomical 
Fig. 360 illustrates the relationship 
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between intramuscular arteries and those in the 
periosteum and bone. 

Experimental Findings.— 

EXPERIMENT 1I.—Five specimens were injected 
immediately after the muscular arteries had been 
divided, the tendon ligated, and the intermuscular 


A B 


F1G. 363.—A, Devascularization operation 4 hr. after injec- 
tion. B, Devascularization operation 8 hr. after injection. 
C, Devascularization operation 12 hr. after injection. 

Note also the venous filling (arrows) in specimens B and C. 


Fic. 366.—A, Thirty days after devascularization. On the 
whole the vessels are straighter and more rigid than the control. 
8B, Control. 


connexions severed in such a way that the muscle 
could receive vessels only from the periosteum. No 
filling of the intramuscular vessels via the periosteal 
arteries took place in any of these specimens (Fig. 
361). Eight days after the same devascularizing 
operation, 4 rabbits were sacrificed after verification 
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FIG. 364 365 


Fic. 364.—Two days after section of the arteries. The 
muscle appears now to be hypervascular, but the vessel filling 
is somewhat patchy. 


FIG. 365.—Eight days after devascularization. 


that the vessels divided were still interrupted and 
that the nerve remained intact and the muscle 
excitable. In all of these specimens the muscles had 
revascularized completely (Fig. 362), and examination 
under the dissecting microscope showed dilated 
periosteal vessels branching into them. 

Stages in the Revascularization of the Muscle.—A 
further 29 rabbits were operated upon following the 
procedure of devascularization already described. 
They were sacrificed after 4, 8, 12, 24, and 48 hours, 
4, 8, 15, and 30 days. 

At an early stage (up to 12 hours) following the 
operation, the muscle was seen to be filled progres- 
sively from the periosteal arteries (Fig. 363). Marked 
venous injection was also noted in these specimens. 

Later (between 12 and 48 hours) the intramuscular 
vessels were dilated and the muscles became hyper- 
vascular (Fig. 364). This was, however, patchy, notably 
at the extremities and along the medial border. It was 
noted that the arterioles tended to be parallel to the axis 
of the muscle-fibres and venous filling was very marked. 

Between 48 hours and 8 days the muscle vessels 
gradually became completely filled by the injection 
mass, but the over-all vascularity appeared to have 
diminished. The arterioles appeared straighter and 
more parallel to each other than in the control (Fig. 
365). 

One month after operation the intramuscular 
vessel patterns appeared to be approaching normality 
(Fig. 366). 
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Gross Trophic Changes noted after Devascular- 
ization.—In each specimen the length of the muscle 
belly was compared with that of the normal side. 
In all the long-term experiments more or less severe 


Fic. 367.—Eight days after section of its arteries and 
incision of the periosteum all around its insertion, the muscle 
is dead and does not fill at all. The control is normally injected. 


muscle atrophy was found, which became apparent 
at the end of 15 days. Contracture of the ischemic 
muscle was variable, but it was always present. The 
length of the muscle compared to the control was 
diminished by between 12 and 32 per cent. 

EXPERIMENT 2.—Following division of the 
nutrient arteries and interruption of the periosteal 
soft-tissue anastomoses as described above, the 
specimens obtained showed gross evidence of 
muscle damage, being hard and white. No filling 
of intramuscular arteries occurred after injection 
(Fig. 367). 

EXPERIMENT 3.—This procedure of stripping of 
the periosteum from the tibia over the area of 
attachment of the extensor hallucis longus was 
followed by marked dilatation of the intramuscular 
vessels (Fig. 368). Even 30 days after simple stripping 
of the periosteum beneath the extensor hallucis 
longus muscle attachment to the tibia, this was still 
apparent by comparison with vessels in the muscle 
from the opposite leg. 

The results of these three sets of experiments 
suggested that the periosteal vessels might play an 
important role in the revascularization of the 
extensor hallucis longus in the rabbit following 
induced ischemia. Therefore, in order to supple- 
ment these basic observations, 10 rabbits were 
operated upon to test this hypothesis. 


The Application of Periosteal Stripping to 
the Relief of Induced Ischemia.—In each of 
these 10 rabbits both legs were operated upon. On 
one side the operation described under Experiment 
I was performed, while on the opposite leg the 
nutrient vessels to the muscle were divided in the 
same way and in addition the periosteum beneath 
the muscle was stripped from the bone as described 


A B 
FiG. 368.—A, Injection immediately after stripping of the 
periosteum. The vessels are dilated. 8, Control. 


A 


_ FiG. 369.—Fifteen days after devascularization. A, Strip- 
a the periosteum. 8, Without stripping. 
¢ vessels on the stripped side are better injected. 


in Experiment 3. At stages beyond 24 hours after 
operation the vessels in the muscle associated with 
the periosteal stripping were more dilated than those 
of the other side (Fig. 369). 
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However, most of these rabbits were killed and 
injected 5 or 6 weeks later. All the specimens 
showed that the muscle on the side of periosteal 
stripping was finally less atrophic and the contracture 
less severe than that of the other leg. Comparison 
of the lengths of both muscles showed increases of 
between 7 and 27 per cent on the side on which the 
periosteum had been stripped. 


DISCUSSION 


It has been shown in these experiments that 
severe ischemia results if the nutrient arteries of 
the extensor hallucis longus muscle are divided. 
However, following section of these vessels (as 
described in detail), revascularization occurs within 
12 hours and it is characterized early by dilatation 
of the intramuscular arteries and the filling of the 
veins. Clearly, this process depends in some way 
on the anastomosis between the intramuscular and 
the periosteal arteries. The vessels in the peri- 
osteum have rich anastomoses between their segmental 
components. These are referred to in the text as 
the soft-tissue component anastomoses. These 
periosteal vessels are also in communication with 
vessels in the cortex of the tibia. The evidence 
presented here suggests that the so-called soft- 
tissue component anastomoses of the periosteum 
must remain intact if revascularization of an ischaemic 
extensor hallucis longus is to proceed. If these are 
interrupted, then back-flow from the bone vessels, 


JOURNAL OF SURGERY 


through the periosteum, to the ischemic muscle 
proves inadequate and total death of the muscle 
follows. No significant contribution to revascular- 
ization was shown to come from intermuscular 
adhesions. 

However, a finding of much greater significance 
is that great dilatation may be induced in the peri- 
osteal vessels if the periosteum is stripped from its 
bony attachment. Applied to the study of the 
vascular changes in the extensor hallucis longus 
following induced ischemia, we have shown in a 
small group of rabbits that periosteal stripping 
appears to influence favourably the rate of revascular- 
ization. This is a finding of very great interest 
and one which is now being studied in greater 
detail. 
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RENAL homotransplants in the human and the dog 
cease to function after a variable period of time. In 
dogs homotransplanted kidneys function for only a 
few days (Dempster, 1953), whilst in the human 
cessation of function may be abrupt as in the dog 
(Michon, Hamburger, Olconomos, Delinotte, Richet, 
Vaysse, and Antoine, 1953) or may be rather slow 
(Hume, Merrill, Miller, and Thorn, 1955). How- 
ever, in patients suffering from chronic renal 
insufficiency, kidney homotransplants survive and 
function for longer periods (Hume and others, 1955). 
Recently the extended survival of renal homo- 
transplants in uremic dogs has been reported 
(Mannick, Powers, Mithoefer, and Ferrebee, 1960). 

Homografts of skin have also been shown to survive 
for long periods in the uremic human (Couch, Murray, 
Dammin, and Thomas, 1957; Dammin, Couch, and 
Murray, 1957). Couch and his colleagues considered 
that the prolonged survival of skin homografts in 
uremic patients might be due to an impairment of 
immune responses, but there is considerable evidence 
to show that the production of certain Aumoral anti- 
bodies is within normal limits in patients with both 
acute and chronic uremia (Balch, 1955; Couch and 
others, 1957; Dammin and others, 1957; Stoloff, 
Stout, Myerson, and Havens, 1958); complement 
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titres have also been found to be normal or somewhat 
elevated in chronic renal insufficiency (Hume and 
others, 1955). However, certain antibodies are 
contained not in the serum but within white blood- 
cells as intracellular antibodies. Thus, injections of 
tuberculin do not evoke the production of humoral 
antibodies but an intracellular sensitization which 
can be transferred by leucocytes from lymph-nodes, 
spleen, or peritoneal exudates (Chase, 1945). In 
chronically uremic patients the Mantoux test may be 
positive, implying that the formation of these intra- 
cellular antibodies is also maintained. 

Recent work has shown that the immune response 
to tissue homografts involves both humoral and 
intracellular antibodies (Medawar, 1959 a,b). How- 
ever, immunity to skin and certain tumour homografts 
cannot be transferred by serum, but only by fragments 
or cell suspensions of lymphoid tissue, and particularly 
from the regional lymph-nodes draining the grafts 
(Mitchison, 1954; Billingham, Brent, and Medawar, 
1954). Histological confirmation that the immune 
response to a skin homograft occurs principally in the 
regional nede draining the transplant was reported by 
Scothorne and McGregor (1955). 

This paper will demonstrate, first, the extended 
survival of skin homografts in the acutely uremic 
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experimental animal; and, secondly, show that the 
normal reactivity of the regional lymph-node to the 
homograft is diminished in severe uremia. It is 
proposed to describe the histological changes in a 
further communication. 


MATERIALS AND METHODS 


Sixty-two adult female rabbits of Albino and 
Flemish Giant strains weighing 2:2-—4-0 kg. were used 
in the investigation. The animals were weighed 
immediately before operation and daily thereafter. 
Rabbits from each strain were paired, and anesthesia 
was produced by the injection of sodium pento- 
barbitone into the marginal vein of the left ear. Full- 
thickness circular skin-grafts, 2 cm. in diameter, 
were cut from the middle of the ventral surface of the 
right ear, the outline of the graft being first obtained 
by the use of a cork borer. The defect was then filled 
by a skin-graft removed from the partner. The 
grafts were stitched in place (Fig. 370), using arterial 
silk sutures so that no bare area was left exposed, 
after which a dry dressing was applied and held in 
place by 4}-in. zinc oxide plaster. All animals 
received soluble penicillin, 500,000 i.u. intra- 
muscularly, on the day of operation and on the next 
day. The grafts were then exposed and inspected 
daily. Acute uremia was produced in 33 rabbits by 
removing the left kidney, and after exposure of the 
right kidney the ureter was dissected from the renal 
pedicle, which was then occluded by a non-crushing 
arterial clamp for two hours. After release of the 
clamp the kidney was replaced within the abdominal 
cavity and the wound repaired. Of the 33 animals 
subjected to this procedure, death occurred in 11; 
3 animals died on the second day, 2 on the third, 1 on 
the fourth, 3 on the fifth, 1 on the eighth, and 1 died 
on the twelfth day after operation. 


In the control group of 23 rabbits, the animals 
were killed 2, 4, 6, 8, 10, 12, and 14 days after 
grafting. In the uremic group the animals were 
killed 5, 6, 8, 10, 12, and 14 days post-operatively. 
In each group the skin-grafts were removed and fixed 
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FiG. 370.—Sketch to show the position of the skin-graft and 
the first regional (parotid) lymph-node in the rabbit. 


in ice-cold Rossman’s fluid. The first regional 
(parotid) lymph-nodes were removed from both 
sides, weighed, and fixed in Carnoy’s fluid. The 
spleens were weighed and a segment 4-5 mm. thick 


Table 1.—SPLENIC AND LYMPH-NODE WEIGHTS IN CONTROL AND URAMIC RABBITS 


ConTROL GrRouP 


Uramic Group 


a Splenic Weights of Lymph-nodes (mg.) 
Survival Weights 


in Days 


Right Left 


Rabbit Splenic Weights of Lymph-nodes (mg.) 


Survival 
Weights 
No. Right Left 


in Days 


HK836 $$ 40 
HKo&86 150 
HKog9s 40 


BD823 
BD825 
CJ73 


HK831 
HK832 
HKg&9 


BD 900 
CJ127 
HK823 
HK826 


HK829 
HK830 
HKg8o 
HK987 


lymph-node 


CJos 

CJo6 

CJo7 
TG156 


HK833 
HK834 
HK8 40 
HK983 
HKo84 


HKo81 
HKo88 
TG1s2* 


* This animal died on the twelfth day with a blood-urea nitrogen 
of 340 mg. per cent. 
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obtained for fixation in Carnoy’s fluid. Both semi- 
tendinosus muscles were removed and weighed. Skin 
from the ear was also removed on the third day after 
subjecting 2 female Albino rabbits to bilateral 
nephrectomy. The blood-urea nitrogen (B.U.N.) 
levels in these two animals at the time of removing 
the skin were 188 and 240 mg. per cent respectively. 
This skin was applied to the ears of 6 normal adult 
female Flemish Giants. 

Assessment of Graft Rejection Time.—The rejec- 
tion of each graft was assessed by recording the time 
at which vascular changes first appeared in skin which 
had shown evidence of initial survival. The changes 
which were chosen to indicate the initial graft rejection 
time were cyanosis, papillary congestion, and the 
presence of intra-epidermal cedema in the graft. 

Blood-urea Nitrogen.—Blood was removed daily 
from the central artery of the left ear and the B.U.N. 
was estimated by the method of Archibald (1945). 


OBSERVATIONS 


Control Animals.— 

Body-weight—No loss of body-weight was 
recorded after operation. 

Initial Graft Rejection Times.—In 12 animals the 
earliest signs of graft rejection occurred 5-1 +-0°9 days 
after operation. 

Lymph-node Weights.—The absolute weights of 
the first regional lymph-nodes are shown in Table I 
and plotted in Fig. 371. The lymph-nodes on the 
side receiving the skin homograft increased rapidly 
in weight to reach a mean maximal level by the sixth 
post-operative day. In the late rejection phase a 
secondary rise in lymph-node weight occurred, 
probably due to separation of the graft and infection 
of the graft bed. An increase in weight also occurred 
in the contralateral lymph-nodes. We believe that 
this unexpected weight increment in the contralateral 
nodes may be due to the ear tag used for identification, 
and also possibly to a leakage of sodium pento- 
barbitone at the site of injection. Since no further 
increment in weight occurred in the contralateral 
lymph-nodes after the fourth day, as happened in the 
nodes draining the homograft, we consider that the 
early increase in weight in the contralateral lymph- 
nodes was not related to the homograft response. 
Statistical: analysis revealed a significant difference 
between the weights of the ipsilateral and the contra- 
lateral nodes not on the second and the fourth days 
but at the sixth day (0-001 << P<o-o1) after operation, 
by which time the majority of animals had shown the 
earliest signs of graft rejection. 

Splenic Weights.—The mean splenic weight in this 
group of animals was 1-77 +-0°37 g. 

Uremic Animals.— 

Blood-urea Nitrogen.—The degree and duration of 
azotemia produced by clamping the renal pedicle of 
the solitary kidney is shown in Fig. 372.—The mean 
maximal rise in the B.U.N. occurred between the 
second and the fourth days after operation, after 
which the level fell, at first rapidly, and then slowly, 
towards normal levels. In 2 animals a secondary rise 
in blood-urea nitrogen occurred preceding death; 
these animals have been excluded in the preparation 
of Fig. 372. The results plotted, therefore, represent 
the response of those animals which survived clamp- 
ing of the renal pedicle. 
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Body-weight (Fig. 373).—The body-weight of the 
uremic animals fell by approximately 2 per cent per 
day during the period of severe azotemia, so that the 
reduction in weight was 15 +3 per cent of the initial 
body-weight by the seventh post-operative day. In 
animals surviving beyond the tenth day some recovery 
of weight occurred. 


600 


RE ACTIVE 
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Absolute Weight (mg.) 


© 
Days 
FiG. 371.—Graph to show the mean absolute weights (mg.) 


of the reactive and contralateral lymph-nodes in the control 
group. The verticals show the standard error of each mean. 


Initial Graft Rejection Times.—In 13 animals the 
mean initial graft rejection time was 10°8+1°5 days. 
Contrasted with the mean initial rejection time in the 
control group of 5-1 + 0-9 days, the difference between 
the two groups is marked. The findings, however, 
have not been subjected to a t-test because the pattern 
of the experiment has resulted in the data being 
‘censored’, implying that the sample of rejection 
times is not representative of the values which would 
have been obtained if all the rabbits had been allowed 
to live until the homografts were rejected. 

Lymph-node Weights (Table I, Fig. 374).—Since 
palpation during life suggested that no increase in 
size of the first regional lymph-node had occurred 
in the early post-operative phase, dissection of the 
nodes was not performed before the fifth day. The 
lymph-nodes on the side grafted did not increase in 
weight until after the sixth post-operative day. The 
first mean maximal absolute weight increase was 
reached in this series by the tenth day, about the time 
of rejection at 10°8+1-°5 days. Analysis revealed a 
significant difference between the nodes on the two 
sides at the tenth day (P<o-oo1) after operation. 
A secondary rise in lymph-node weight, similar to 
that previously observed in the control group, 
occurred after the twelfth post-operative day. 

The mean absolute weight of the contralateral 
lymph-nodes in this group was 96:1 +40°0 mg. This 
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contrasted with a mean lymph-node weight on the 
contralateral side in the control group of 180-8 + 63:0 
mg., a difference significant at the 0-1 per cent level. 
The mean absolute weights of the reactive first 
regional lymph-nodes have been plotted for both the 
control and the uremic animals (Fig. 375). Com- 


parison of these two groups has shown a highly 
significant difference between the weight of the 


Blood-urea Nitrogen (mg. per cent) 


Days 


FiG. 372.—Graph showing the rise of blood-urea nitrogen 
after nephrectomy and occlusion of the opposite renal pedicle 
for 2 hr. The verticals represent the standard error of each 
mean. 


Absolute Weight (mg.) 


Days 


F1G. 374.—Graph to show the mean absolute weight (mg.) 
of the reactive and contralateral lymph-nodes in the uramic 
group. The verticals represent the standard error of each mean. 
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reactive lymph-nodes on the sixth (P <o-001) and the 
eighth (P<o-oo1) days after operation. 

Splenic Weights.—The mean splenic weights of all 
animals in this group was 1°37 +0°60 g., contrasted 
with 1°77 +0°37 g. in the control group. There was 
no significant difference between the mean splenic 
weights at each time interval studied in either group. 
The mean splenic weights of the two groups, taking 
the pre-operative body-weight into account, is not 


FiG. 373.—Diagram to reveal the loss in body, skeletal 
muscle, splenic, and the contralateral lymph-node weights in 
the uremic group contrasted with the control group. The 
uremic animals included all animals surviving 10 days or more. 
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_FiG. 375.—Composite graph to show the mean absolute 
weight (mg.) of the reactive lymph-nodes in the control and 
uramic groups. 
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significant at the 10 per cent level. It may be that 
with a larger number of rabbits the differences between 
the mean splenic weights of the uremic and the 
control animals would be significant. 

Skin Homografts from Urzmic Donors.— 
The skin was rejected by the normal recipient animals 
in §°4 +0°5 days. Palpation of the first regional lymph- 
nodes on the side of the graft in this group revealed 
an enlargement in size and rapidity similar to that 
observed in the control group. 


DISCUSSION 


The prolongation of skin homograft rejection 
time from §:1+-0°9 days in the control group to 
10°8+1°5 days in the uremic group is consistent 
with the observations of Couch and his colleagues 
(1957) who found that skin grafted to uremic patients 
survived for a longer period than in healthy patients. 

The increase in weight of the first regional lymph- 
node draining a recently inserted skin homograft 
confirms the results of Scothorne and McGregor 
(1955). Weight increments of the regional nodes 
have been shown to occur in response to second-set 
homografts and first-set heterografts of cartilage 
(Craigmyle, 1958) and also to homografts of cancellous 
bone (Burwell and Gowland, 1960). In the control 
group of animals lymph-node reactivity, measured 
by weight increment, commenced after the second 
day and reached a maximum on the sixth day after 
homografting. However, in the uremic animals 
lymph-node reactivity was not evident before the 
sixth day. It may be concluded, then, that the opera- 
tion of nephrectomy and clamping the renal pedicle 
for two hours and/or acute uremia causes delay in the 
lymphoid reaction to the homograft. It is tempting, 
then, to correlate this delay in lymph-node reactivity 
and graft rejection with the severity and duration of 
the azotamia, which reached a maximum between the 
second and fourth days. Furthermore, in the tissues 
studied, the effect of acute uremia was greater upon 
lymphoid tissue than upon other structures, as shown 
by the observation that the percentage reduction in 
weight of the contralateral lymph-nodes and the 
spleens exceeded the percentage loss of the total body 
and muscle weights (Fig. 373). However, it is possible 
that part of this depression of reactivity in the lymph- 
nodes is the result of a stimulating effect of surgical 
trauma andor acute uremia upon adrenocortical 
function. Systemically and topically administered 
cortisone acetate will in rabbits prolong skin-graft 
survival (Morgan, 1951; Billingham, Krohn, and 
Medawar, 1951 a, b). There is, however, evidence 
to show that, though cortisone may act on several 
‘fronts’ (Brent, 1958), its main effect in prolonging 
skin-graft survival time is upon the graft itself, rather 
than upon the draining lymph-nodes (Scothorne, 
1956, 1957). Certainly cortisone produces a slowing 
down of the process of healing of a primary skin-graft 
(Billingham and others, 1951 b), and it has been 
suggested that it is the reduction in epidermal 
proliferation caused by cortisone which diminishes 
the antigenicity of the graft (Scothorne, 1956). 
Though in cortisone-treated animals the vasculariza- 
tion of skin homografts is delayed (Scothorne, 
unpublished), and the grafts appear indolent without 
becoming intimately associated with the host, in our 
uremic animals there was no naked-eye evidence of 
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a delay in healing, nor was there an indolent appear- 
ance of the skin in the period before rejection. 
Possibly severe uremia may depress the metabolism 
of the grafted cells, so that their antigenicity is 
impaired, but the demonstration that skin obtained 
from severely uremic donors and transplanted on to 
healthy recipients survived for the usual period of 
time suggests that reduced antigenicity of the graft 
in the uremic recipients is not a likely factor in the 
extended survival of the skin homografts. However, 
this experiment does not entirely exclude impaired 
antigenicity as playing a role in the delayed reactivity 
of lymph-nodes in the uremic group, as any metabolic 
impairment in the donor skin caused by the uremia 
might be expected to recover rapidly in its new 
environment. Finally it is also possible that uremia 
may lower the sensitivity of the homograft to the 
immune response evoked by the transplant (Stoloff 
and others, 1958) and thereby allow the graft to 
survive for a longer period of time. 

Work is now in progress to try to discover which 
of the various factors disturbed in uremia is 
responsible for the impairment of the responses to 
tissue homografts. 


SUMMARY 


The effect of acute uremia caused by clamping 
the renal pedicle for two hours upon the survival of 
the skin homografts transplanted to the ear has been 
investigated in 33 experimental and 23 control 
rabbits. The mean time of initial rejection of skin 
homografts exchanged between 12 healthy rabbits 
was 5°I +0°9 days, whereas that of 8 uremic rabbits 
was 10°8 + 1-5 days. The skin homografts caused an 
early and marked increase in the weight of the first 
regional (parotid) lymph-node in healthy rabbits, the 
mean maximal weight being reached on the sixth 
post-operative day. These findings confirmed the 
observations of Scothorne and McGregor (1955). 
The increase in the weight of lymph-nodes draining 
skin homografts in acutely uremic rabbits was delayed 
for at least six days after operation. A rapid increase 
in lymph-node weight then occurred, a mean maximal 
weight being achieved by the tenth day after 
operation. 

It is suggested that acute uremia may depress 
immunological mechanisms which occur principally 
in the regional lymph-nodes draining a recently 
attached skin homograft, and which are responsible 
for rejection of the graft. 
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SHORT NOTES OF RARE OR OBSCURE CASES 


PERFORATING GASTRO-JEJUNAL RETICULUM-CELL SARCOMA 


By FRANCIS SANDOR, HARTLEPOOLS Group OF HOSPITALS 


PRIMARY gastro-intestinal malignant lymphomas are 
often multiple. When this occurs the tumours are 
similar in appearance. The generally accepted 
explanation is that this is the result of multicentric 
origin. There are numerous reports of cases in which 
small and large intestines have been involved by such 
tumours, but so far there is only one recorded case in 
which gastric and intestinal tumours occurred 
together (Davis, 1937). 

In the following case multiple gastric and multiple 
jejunal tumours were present. The gastric and the 
jejunal tumours were macroscopically different, though 
microscopic examination showed them to be histo- 
logically identical. 


CASE REPORT 


J. W., a male, aged 56 years, was admitted on Nov. 10, 
1958, to the Hartlepools Hospital. Six hours before 
admission the patient felt sudden severe pain in the 
epigastrium. The pain spread over the whole abdomen 
and radiated into his right shoulder. He vomited once. 
During the previous four weeks he had had attacks of 
pain in the epigastrium, each of sudden onset and lasting 
two to three hours; these were not associated with 
vomiting. The attacks became more frequent and severe, 
almost as severe as the present attack. He began to lose 
weight. Five days before admission (Nov. 5, 1958) a 
barium meal had shown a fairly large ulcer on the lesser 
curvature of the stomach just above the incisura angularis. 
On examination the patient was in great pain, though he 
had been given 100 mg. of pethidine before admission. 
He was pale but not cachectic. The tongue was furred 
and dry. The abdomen did not move with respiration 
and was rigid all over. Tenderness was similarly diffuse, 
but most pronounced at and below the umbilicus on the 
left side. No bowel-sounds were heard. No abnormality 
was detected in the respiratory or cardiovascular system. 
Pulse, 120; blood-pressure 105/75 mm. Hg. 


The diagnosis of perforated peptic ulcer of the stomach 
was made. 

First OPERATION (Nov. 10, 19§8).—An upper mid- 
line incision was made and diffuse generalized fibrino- 
purulent peritonitis was found. First the stomach was 
examined and an indurated edematous area was noted 
on the lesser curvature just above the incisura angularis 
(as indicated in the X-ray report). In the indurated area 
an ulcer crater could be felt. A thick covering of fibrin 
was easily removed, but no perforation was seen. Search 
in the abdomen revealed a dilated loop of small intestine 
in the left iliac fossa. This loop was easily delivered and 
was found to be severely diseased and distorted, showing 
circumscribed dilatations of the wall, over which the 
bowel was flabby. In the middle of the dilatations the 
bowel wall was thin, black, and there were two perfora- 
tions, each about 3 mm. in diameter. These dilatations 
were on the free border, but there were, in addition, two 
perforations near the mesentery without dilatations of the 
bowel. On further examination it was found that this 
grossly diseased loop of bowel was the centre part of a 
length of jejunum of about 4 ft., in which there were 
numerous transverse ulcers. The upper limit of this 
diseased portion of jejunum was at a point 10 in. below 
the duodenojejunal flexure. Some of the ulcers were 
just apparent, others were deeper and almost perforated, 
and 4 had actually perforated. Altogether there were 8 
perforations present. Between the superficial ulcers the 
bowel was normal. There were numerous enlarged, 
white, soft, lymph-nodes in the mesentery along the whole 
length of the diseased bowel and extending to the root 
of the mesentery. The pulsations of the superior mesen- 
teric artery could be seen and felt throughout. An 
unusual form of Crohn’s disease, or abdominal poly- 
arteriitis nodosa, was suspected. The diseased 4 ft. of 
bowel was resected and two lymph-nodes were removed 
for section. Although the proximal stump was hyper- 
trophied and dilated and the distal stump was rather 
narrow, an end-to-end anastomosis was performed. The 
abdomen was closed without drainage. 
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SPECIMEN.—Altogether 25 ulcers could be counted. 
They were all transverse and lay between the mucosal 
folds, occupying one-third to two-thirds of the circum- 
ference. Some ulcers appeared merely as slits and when 
opened were quite superficial (Figs. 376, 377). Others 
were wider (1 cm.—1} cm.) and deeper; their bases were 
thinned and black around the perforations. At the edge 


FiG. 376.—The most diseased segment of the resected 
jejunum, serosal surface. There are two perforations on the 
two circumscribed dilatations and two perforations near the 
mesentery of the bowel without dilatations (arrows pointing to 
the perforations). 


Fic. 378.—Punched-out perforation on the dilatation, serosal 
surtace. 


of some of the ulcers small mucosal polypoid ‘tags’ were 
seen (Figs. 378, 379). The mucosa between the ulcers 
appeared to be normal although these were occasionally 
quite close to each other. No thickening of the wall was 
found at any place. 

POST-OPERATIVE PROGRESS.—Intravenous therapy was 
continued with added antibiotics. The patient made an 
uneventful recovery. Quantitative and differential blood- 
counts were normal. No splenomegaly or lymphadeno- 
pathy could be detected. The patient was discharged on 
Nov. 30, 1958. 

HISTOLOGICAL REPORT.—*‘ Acute infection, ulceration, 
and necrosis are all secondary to a diffuse, dense, and 
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even infiltration by a rapidly growing reticulum-cell 
sarcoma. The cell pattern is fairly regular with a compara- 
tively large nucleus often of vesicular type. Mitoses are 
easily found. Special stain shows well-marked reticulin 
formation. This dense neoplastic infiltration is best seen 
in the edge of the ulcers and in the adjacent pseudo- 
polyps. Samples of the intestinal wall adjacent to ulcers 


Fic. 377.—Mucosal surface of same. Slit-like transverse 
ulcers are seen in the mucosal folds (arrows). The intervening 
mucosa is normal. No thickening of the wall. 


Fic. 379.—Mucosal surface of same. Two mucosal ‘tags’ 
are ‘guarding’ the transverse perforated ulcer. No evidence of 
tumour (arrows point to the tags). 


show that the neoplastic cells are closely confined to the 
region of the ulcers and their maximum concentration 
appears to be spreading from the submucosa. In the 
larger of the two lymph-nodes there are possible small 
areas of early similar reticulum-cell proliferation.” 

In view of the “a diagnosis the barium meal 
was repeated on Jan. 5, 1959 

MEAL (Fig. —‘‘An ulcer crater, half an 
inch in diameter, is seen on the lesser curvature of the 
stomach at the level of incisura angularis. The margins 
of the crater were irregular and there was considerable 
surrounding induration and soft-tissue swelling. The 
appearances suggested malignancy and in view of the 
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known intestinal pathology the possibility of similar 
lesions in the stomach was considered. No recurrence 
was detected in the proximal bowel.” 

RE-ADMISSION (Jan. 8, 1959).—Three days after the 
barium meal the patient was re-admitted because of 
massive hematemesis. He was in severe shock. Pulse, 
96; blood-pressure 90/50. He was resuscitated by trans- 
fusion of § pints of blood. Until this incident he had 


Fic. 380.—Barium meal, Jan. 5, 1959. Irre 
ulcer crater on the lesser curvature of the stomac 
angularis (reticulum-cell sarcoma). 


malignant 
at the incisura 


progressed satisfactorily and had had a good appetite. 
He only complained of occasional epigastric pain. No 
tumour could be palpated and no evidence of metastases 
could be found. Although bleeding had not recurred, the 
systolic pressure had a tendency to fall under 100 mm. 
Hg and intravenous therapy had to be continued. As the 
recent barium meal showed increase in size of the crater, 
it was decided to proceed to gastrectomy. 

SECOND OPERATION (Jan. 10, 19§9).—The scar of the 
previous operation was excised and the stomach freed 
from dense adhesions to the parietal peritoneum, the 
liver, and gall-bladder. The indurated area on the stomach 
had increased in size since the last operation. It looked 
and felt like a tumour, firm and elastic, but not as hard 
as a carcinoma. The proximal jejunal loops were matted 
together into one mass which was densely adherent to 
the transverse colon and mesocolon. Dissection of this 
mass appeared to be too hazardous. The rest of the small 
intestine was normal and no enlarged lymph-nodes were 
found with the jejunal mass. There were no metastases 
in the liver or elsewhere. Because of the dense adhesions 
of the proximal jejunal loops a fairly high, Billroth-I- 
Shoemaker type of partial gastrectomy was performed. 
One lymph-gland was removed separately near the 
origin of the left gastric artery. The abdomen was 
drained through a stab wound and the incision closed. 

SPECIMEN (Fig. 381).—There was a large, raised, 
nodular ulcer on the anterior wall of the stomach with 
indurated thick edges, the greatest diameter being 7 cm. 
Several submucous nodules were seen in its vicinity, 
indicating its spread. At the base of the ulcer a large 
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eroded vessel was seen from which the haemorrhage had 
arisen. There was another ‘kissing’ ulcerated tumour 
on the posterior wall of the stomach. Except for the 
eroded vessel its appearance was similar to the other; its 
greatest diameter was 4 cm. 

HistoLoGy.—“* The stomach wall is densely and 
deeply infiltrated with an undifferentiated neoplastic 
process, with the same features as those in the intestine. 


Fic. 381.—Partial gastrectomy specimen. There are two 
‘kissing’ ulcerated tumours and several submucous tumour 
nodules in their vicinity. The eroded vessel is seen at the base 
of the larger ulcer. 


The cell type is identical. 
same picture. Diagnosis: Reticulum-cell sarcoma.” 

POST-OPERATIVE PROGRESS.—On the third post- 
operative day the patient became distended and vomited 
small amounts of bile-stained fluid. His general condition 
remained satisfactory. In the following days there was 
a copious bile-stained discharge from his wound, and he 
had a transient jaundice. All these symptoms subsided 
in a few days. The following laboratory investigations 
were performed on Jan. 22, 1959: Hb, 9°7 g. per cent; 
red cells, 3:7 million; W.B.C., 16,000: polymorphs 88 
per cent, eosinophils 2 per cent, lymphocytes 7 per cent, 
monocytes 3 per cent. Total proteins, 6:2 g. per cent: 
albumin 2-6 g. per cent, globulin 3-6 g. per cent, alpha 
1-0 g. per cent, beta 1°6 ¢. per cent, gamma 1-0 g. per cent. 
Serum bilirubin, 2-0 mg. per cent. 

Two pints of blood were transfused. The patient had 
progressed satisfactorily and his wound was almost healed 
when he was allowed to go home on Feb. 12, 1959, before 
starting radiotherapy. However, at home he was reported 
to have pneumonia and died three weeks later, two 
months after his last operation. Autopsy could not be 


performed. 


The lymph-node shows the 


DISCUSSION 


Although the disease was extensive and rapidly 
progressing, it remained confined to the stomach and 
jejunum. The case was considered to be a primary 
gastro-intestinal lymphosarcoma of the reticulum-cell 


There was a striking difference in the appearance 
of the gastric and jejunal tumours; in fact the latter 


‘ 
‘ h 
He: 
ake 
F 
4 


336 THE BRITISH 
did not appear as tumours at all. Interestingly, the 
two types of tumour produced two different complica- 
tions, both of which are said to be rare in the classic 
descriptions, and both occurred some days after a 
radiological examination. 

Until recently only single cases of intestinal 
perforations have been reported (Uilman and 
Abeshouse, 1932; Fraser, 1945; West and Wright, 
1948; Hindmarsch, 1951; Faulkner and Dockerty, 
19§2; Bradmore and Scorer, 1953; Brocq, Poilleux, 
and Tronc, 1955; Brodetti, 1956; Boulouin, 1958). 
According to the classic descriptions the intestinal 
manifestations of these tumours are the ‘aneurysmal 
dilatation’, the ‘hard rigid tube’, the annular con- 
striction, and the polypoid growth (Ullman and 
Abeshouse; Raiford, 1932; Cope and Grant, 1942; 
Fraser), The tumours arise and spread in the 
submucosa and they have a tendency to dissect 
rather than to destroy the layers. Ulceration is not 
an early feature, therefore perforation by central 
necrosis is rare. Perforation of the stomach is even 
more rare (Keys and Walter, 1937; Koucky, Beck, and 
Aulas, 1941; Taylor, 1939; Berg, 1948; Crile, Hazard, 
and Allen, 1952). Allen, Donaldson, Sniffen, and 
Goodale (1954), Sheldon and Van Wyk (1956), 
Skrimshire (1955), each reporting 25 cases, found 
independently a much higher incidence of perfora- 
tions, about 20 per cent. 

Irvine and Johnstone (1955) drew attention to 
the frequency of the ‘necrotizing-ulcerative’ form of 
intestinal lymphosarcomas which were prone to 


perforation without or before any gross tumour 
became evident. In their series of 17 small intestinal 
lymphosarcomas 8 had perforated (47 per cent). They 


also collected § other unreported cases. As no tumour 
was visible the perforations were often only closed; 
but even when the ulcers were excised histological 
diagnosis was sometimes difficult, because the few 
surviving tumour cells were obscured by heavy 
inflammatory reaction. This happened in Poer’s 
(1948) case, where only biopsy of an implantation 
tumour in the scar revealed the true cause of perfora- 
tion of the ‘ peptic’ duodenal ulcer. 

In our case the unusually great number of ulcers, 
their situation and direction, made us think of 
inflammatory (Crohn’s disease) or possibly of 
vascular origin. In the abdominal form of poly- 
arteriitis nodosa the whole gastro-intestinal tract may 
be riddled with ulcers, which occasionally perforate 
(McKeown and Ganguli, 1956). Because of the 
multiplicity of the perforations and threatened 
perforations, nothing short of resection could be 
considered in our case; this allowed the microscopical 
examination of the lesions. It appears therefore 
advisable to excise every perforating intestinal ulcer 
or at least to take a biopsy from the edge of the ulcer. 
Only one case of perforation of the stomach without 
gross tumour has been described (Koucky and others, 
1941). 

Occult bleeding has been a frequent occurrence in 
reported cases, but gross hemorrhage, especially 
hzmatemesis, is rare. Erosion of a large vessel of the 
stomach, as in this case, is apparently a unique 
feature. Resection would appear to be the best way 
of dealing with this complication. Radiotherapy of 
large, especially ulcerated, tumours in itself carries 
the risk of hemorrhage or perforation (Crile and 
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others, 1952), and the tumour should be removed 
before radiotherapy is considered. 

We may speculate whether multicentric origin is a 
sufficient explanation for the origin of the differing 
lesions in the case reported. The tumours of the 
stomach were all proliferative, while all the jejunal 
lesions were ulcerating without tumour mass. The 
‘kissing’ tumour on the contact surface of the 
posterior wall of the stomach could be due to implanta- 
tion, but this could not be accepted for the jejunal 
lesions. There were no duodenal lesions, and 
distant ‘seeding’ in the bowel lumen is improbable 
in the presence of the digestive juices (Willis, 1952), 
but the jejunal tumours appeared as if developed in 
‘crops’, i.e., there were several ulcers in each of the 
various stages of development. Some of them were 
slit-like and superficial, others were deeper and 
wider, and finally there were 8 simultaneous perfora- 
tions present. The direction of the ulcers followed 
the course of the intramural vessels and the mucosa 
between the ulcers was intact. The perforations were 
all ‘punched out’ in the middle of black gangrenous 
areas, as in vascular occlusions. There was a history 
of repeated sudden attacks of pain, similar to and 
almost as severe as the final episode, when the 
perforations had occurred. These might be explained 
by repeated showers of tumour emboli. The slides 
were reviewed with this possibility in mind and were 
reported as follows: “‘ The jejunal wall was so densely 
infiltrated by tumour that in places the neoplastic cells 
formed the walls of the capillaries. But no blood- 
vessel actually full of tumour cells was seen.” 

Lymph-node metastases from the gastric tumour 
on a branch of the superior mesenteric artery could 
have infiltrated its wall, penetrated its lumen, and 
acted as a source of emboli. The unusually great 
number of lesions in one segment of bowel and the 
fact that no further spread in the bowel or in the 
mesenteric lymph-nodes occurred during two months 
in spite of the rapid progress of the tumour, would 
both support this theory, which, however, could not 
be proved, lacking data from an autopsy. Therefore 
no definite conclusion can be drawn. 

Several radiological types of gastric lympho- 
sarcoma are described, but unless there are other 
supporting data, the radiological diagnosis is usually 
peptic ulcer or carcinoma of the stomach. Exception- 
ally, pliability of the infiltrated stomach wall allows 
the differentiation from a carcinoma (Elliott and 
Wilson, 1952) or multiple lesions lead to the correct 
diagnosis. In our case the histological diagnosis of the 
jejunal lesions was already known, and changes in 
the appearances of the ulcer were correctly interpreted 
at the second barium-meal examination. 

There is no unanimity regarding the influence of 
the cell type on the clinical course. Irvine and 
Johnstone (1955) found that reticulum-cell sarcomas 
were more frequently of the necrotizing-ulcerative 
type; they perforated three times as frequently as the 
other types of lymphosarcoma and the prognosis of 
the perforating type was particularly bad. There 
was no long survival in their perforated cases. Yet 
even when recurrent perforations have simply been 
closed, some patients have survived for many 
years with or without the addition of radiotherapy 
(Taylor, 1939; Wilkie, 1953; Bradmore and Scorer, 
1953). 
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In our case the intercurrent complications 
precipitated the fatal outcome, and it could not be 
ascertained how much was attributed to them and how 
much to the tumour itself. The case is reported for 
its unique clinical and pathological features and for 
the conclusion that every case of intestinal perforation 
should be regarded with great suspicion because of 
the possibility of tenor sine tumore. 
SUMMARY 

1. A case of primary gastro-intestinal malignant 
lymphoma is reported. The patient had macro- 
scopically two types of tumour which caused two 
different complications. 

2. Biopsy is advisable in every case of intestinal 
perforation. 


Acknowledgements.—I am grateful to Professor 
A. G. R. Lowdon for his help in the preparation of 
this paper; to Mr. H. M. Grant for his advice in the 
treatment of the patient; to Dr. R. T. Cooke for the 
histological investigations and for his interest in 
the case; to Dr. J. R. Kirby for the radiological 
report; and to Dr. N. Conley for the photographs. 
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MALIGNANT disease of the metatarsal bones is re- 
markably rare. Schreiner and Wehr (1933) analysed 
10,459 cases of malignant disease seen at one centre 
and found only 4 examples of malignancy affecting 
the bones of the foot; two of these were tumours of 
the os calcis. Coley and Higinbotham (1939) re- 
viewed a series of 1211 bone tumours, and reported 
10 examples of primary malignant tumours of the 
metatarsal bones. They collected a further 21 cases 
from the literature. Thomas (1945) has since de- 
scribed a case of chondrosarcoma of the first meta- 
tarsal. This is the only instance of a tumour of this 
type arising in a metatarsal bone that has been re- 
ported. Dahlin and Henderson (1956) found no 
example of chondrosarcoma of a metatarsal bone in 
212 cases of chondrosarcoma seen at the Mayo Clinic 
over a period of fifty years. 


CASE REPORT 


Mrs. J. S., a 23-year-old housewife, was first seen at 
Guy’s Hospital in January, 1950. She complained of pain 
and swelling affecting the outer side of her right foot for 
four days. Physical examination revealed no abnormality 
apart from a diffuse slightly tender swelling of the lateral 
part of her right forefoot in the region of the §th metatarsal. 
Radiological examination revealed a loss of cortical outline 
over the upper lateral shaft of the 5th metatarsal. No 
periosteal reaction was visible. It was decided to explore 


A CASE OF CHONDROSARCOMA OF THE FIFTH METATARSAL 
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the bone, but, when admitted to hospital, the swelling had 
so much diminished that she was discharged. 

She next attended hospital in November, 1954. Over 
the intervening 4) years she had had only intermittent 
swelling and pain in her foot. An X-ray photograph at 
this time (Fig. 382) revealed extensive bone destruction 
involving the neck of the sth metatarsal, with cystic 


Table I.—PRIMARY MALIGNANT TUMOURS OF METATARSAL 
BONES (32 REPORTED CASES) 


Osteosarcoma x Giant-cell tumour 11 
Chondrosarcoma _ Ewing’s tumour 
Unclassified sarcoma 4 


changes visible throughout most of the shaft. There was 
no radiological evidence of new bone formation. Her 
chest radiograph, E.S.R., and blood-picture were all within 
normal limits. On Dec. 9 the metatarsal was exposed 
through a lateral incision and a portion removed for 
histological examination. 

MICROSCOPICAL REPoRT (Dr. S. J. de Navasquez).— 
Biopsy: A portion of tissue § « 10 « 2mm. The speci- 
men consists of fragments of bone and cartilage embedded 
in a mass of neoplastic tissue consisting of polygonal cells 
of uniform morphology with central nuclei and clear 
cytoplasm (Fig. 383). In this neoplastic tissue there are 
areas of hyaline cartilaginous matrix and the more cellular 
areas show central ischemic necrosis. Mitoses are common 
and there is infiltration of the surrounding fibro-adipose 
tissue, with encirclement of blood-vessels. The appear- 
ances are those of a chondrosarcoma. 
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383.—Photomicrograph of biopsy. 140.) 


On Jan. 6, 1955, a local excision of the right sth 
metatarsal and toe was performed (Mr. F. N. Glover). 
Her recovery was uneventful. 

THE SpecIMEN.—Examination of the operation 
specimen showed a diffuse thickening of the whole 
metatarsal, with destruction of the normal architecture of 
the bone and replacement by solid tumour tissue. Micro- 
scopical examination demonstrated appearances identical 
with those seen on biopsy, and infiltration of adjacent 
muscle and fat confirmed the malignant nature of the 
tumour (Fig. 384). 

When last seen on July 5, 1958, she was well and there 
was no sign of recurrence on either routine examination 
or chest radiography. 


COMMENT 


The diagnosis of a malignant tumour at this site 
is not easy and, in view of its rarity, biopsy is prob- 
ably obligatory. Dodd (1933) reported a case where 
amputation was performed for a sarcoma of a meta- 
tarsal bone which was in fact a ‘march’ fracture. 

Treatment for sarcoma of a metatarsal bone may 
be by local excision, amputation, or radiotherapy. 
Thomas (1945) condemns local excision, although 
he admits that distant metastases, particularly from 
a chondrosarcoma, may develop later than in the 
case of tumours of other bones. Coley and Higin- 
botham (1939) reported 3 of their 5 patients with 
metatarsal osteosarcomas to be alive and well after 
3, 6, and 8 years. Only one of these had been treated 
by primary amputation, and two by amputation after 
radiotherapy and local curettage. 

Dahlin and Henderson (1956) recommend local 
excision for chondrosarcoma as primary treatment 
at sites at which local recurrence, should it occur, 
would not prejudice subsequent radical surgery. 
This approach was followed in the treatment of this 
patient. Radiotherapy was not given, since chondro- 
sarcomas are rarely sensitive. 


SUMMARY 


1. Malignant disease of the metatarsal bones is 
rare. A total of 32 cases has previously been reported. 

2. An example of chondrosarcoma of the §th 
metatarsal bone in a young woman is described. 

3. The diagnosis and treatment are discussed. 


I am grateful to Mr. F. N. Glover for permission 
to publish this case and to Mr. H. J. B. Atkins for 
his advice in the preparation of this report. 


Fic. 384.—Photomicrograph of tumour. (* 95.) 


I am indebted to Dr. S. J. de Navasquez for his 
interpretation of the histological appearances. 


REFERENCES 
Couey, B. L., and HiGiInBoTHaM, N. L. (1939), Surgery, 
5, 112. 
Dan in, D. C., and HENDERSON, E. D. (1956), ¥. Bone Ft 
Surg., 38-A, 1025. 
Dopp, H. (1933), Brit. 7. Surg., 21, 131. 
SCHREINER, B. F., and WenHr, W. H. (1933), Radiology, 21, 


$13. 
Tuomas, I. J. (1945), Brit. J. Surg., 33, 191. 


‘ 
FiG. 382.—Radiograph of right forefoot, November, 1954. 
ae 


DIVERTICULUM OF THE RENAL PELVIS 


DIVERTICULUM OF THE RENAL PELVIS 
By A. HARVARD BAKER, SCARBOROUGH 


DEVELOPMENTAL abnormalities of the renal tract are 
not uncommon but the abnormality described below 
is unusual and does not appear to have been pre- 
viously reported. The condition was seen while on 
active service and facilities for complete investigation 
were limited. The hospital was always busy and I 
am grateful to my colleagues for the help they gave 
and the interest they showed in the case. 


CASE HISTORY 


G. G., aged 28 years, an Italian prisoner of war, was 
admitted to the 67th British General Hospital in North 
Africa on July 7, 1943. He was complaining of pain in the 
left inguinal region of two days’ duration. The onset of 
pain followed heavy lifting. A more detailed history was 
difficult to elicit owing to language difficulties, but it 


385.—Photomicrograph showing transitional epi- 


Fic. 
thelial lining, hamorrhagic infiltration, and plain muscle. 
24.) 


transpired that a left inguinal hernia had been repaired 
18 years previously. 

On EXAMINATION.—T. 99°2° F.; Pulse 80. Abdomen 
soft—no distension. Left inguinal scar. There was a 
tense, tender swelling in the left inguinal canal. Cough 
impulse was not present. 

Pre-operative Diagnosis.—Incarcerated left inguinal 
hernia. 

OPERATION Notes (Made at the time, July 7).— 
Anesthesia by spinal amylocaine. Left inguinal incision 
with excision of the previous scar. 

An indirect hernial sac with contents was found 
strangulated at the internal inguinal ring. On opening the 
sac a gangrenous tubular structure was found, with a 
rounded blind end. This structure showed some reluctance 
to come down with traction, so it was returned to the 
abdomen. At this stage the tube was thought to be an 
appendix which had strayed to the left side of the abdomen. 
Ligature and excision of the sac and Bassini type repair of 
the hernia were then done. 

The abdomen was opened by a lower midline incision. 
A tubular structure, about 20 cm. long and § mm. in 
diameter, was found. The upper limit of this tube could 
not be reached as it disappeared under the root of the 
pelvic mesocolon and there assumed a retroperitoneal 
course. There were some filmy adhesions to the tube as 
it passed under the sigmoid fossa and these were gently 


dissected and as much as possible of the tube was drawn 
down. A ligature was applied as high as possible and 
the tube excised. The abdomen was closed without 
drainage. 

Post-operative course was uneventful, apart from 
some slight bronchitis. 

PATHOLOGICAL REPORT (Major F. Denz).—** Specimen 
consisted of a hollow tube of about 5 mm. diameter. It 
contained coagulated serum infiltrated by many poly- 
morphs. The lining epithelium consisted of several layers 
of cells, largely desquamated and suggesting transitional 
epithelium. The walls were formed by connective tissue, 
with some plain muscle forming an incomplete circular 


Fic. 386.—Radiograph showing left retrograde pyeclogram 
— the renal pelvis and the tubular diverticulum from the 
lower calix 


layer. The whole was surrounded by loose connective 
tissue, fatty tissue, and blood-vessels. The wall showed 
dilatation of blood-vessels, haemorrhage, and white-cell 
proliferation, the picture of acute inflammation that might 
be produced by strangulation. 

“The origin of the tube is of interest. It is probably a 
diverticulum of the urinary system.”’ (Fig. 385.) 

X-RAY EXAMINATION.—On Aug. 2, when the patient 
was convalescent, a retrograde pyelogram was done and 
the radiologist’s (Major C. Tainsh) report is as follows: 
“The picture shows a narrow tubular diverticulum from 
the lower calix of the left renal pelvis, ending opposite 
the sacro-iliac joint, and running down parallel to the 
ureter and about 1} in. external to it.” (Fig. 386.) 
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DISCUSSION 


Histologically, the picture is obscured to some 
degree by the changes due to strangulation. The 
lining suggests transitional epithelium, the walls are 
of connective tissue with some plain muscle in an 
incomplete circular layer, and this arrangement 
resembles that of the ureter. These characteristics 
make it probable that, embryologically, the origin of 
this diverticulum is from the Wolffian duct. It is 
suggested that the upgrowth from the Wolffian duct, 
which normally forms the ureter, was duplicated, 
one duct forming the normal ureter and the abnormal 
one joining on to the lower renal calix as illustrated 
in the retrograde pyelogram. This abnormal ureter 
later closed off its lower end and, being retroperi- 
toneal, developed a rudimentary mesentery (as do 
some other elements of the developing urogenital 
ridge). This mesentery at a later stage disappeared, 
leaving this strange and abnormal duct free in the 
pelvic part of the abdominal cavity. It seems un- 
likely that the structure had previously occupied 
the inguinal canal since the symptoms were acute 
and, furthermore, the canal had already been ex- 
plored when the previous hernia repair was done. 
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SUMMARY 


1. A very unusual diverticulum of the left renal 
pelvis is described, which started its course from the 
lower calix and proceeded in the retroperitoneal 
plane to the attachmeni of the sigmoid mesocolon. 
At this point it became an abdominal structure and 
its lower end strangulated in a left inguinal hernia. 

2. It is suggested that this structure originated in 
a duplication of the ureteric bud from the Wolffian 
duct. 

3. This man was a volatile fair-haired Sicilian, 
with a beaming smile and flashing gold-filled teeth. 
When told of his unique anatomical abnormality he 
described himself as uomo fenomeno and the descrip- 
tion seemed apt. He made a complete recovery and 
was for a time my capable and devoted batman, but 
owing to war movements late follow-up was not 
possible. 


I would like to convey my thanks to Sir Robert 
Platt, Bart., P.R.C.P., for his interest in this case, 
and also to the late Dr. F. Denz for the pathological 
report and Dr. Campbell Tainsh for his help with 
the radiology. 


AN UNUSUAL CASE OF VINCENT’S INFECTION OF THE PENIS 
By A. MARSHALL, anp JOHN BROWN 
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VINCENT’S infection of the male genitalia has long 
been known to occur, being first reported by Bataille 
and Verdal in 1891. Though the American literature 
contains reports of many cases, particularly Von 
Haam (1938) and Lev and Tucker (1946), there have 


Fic. 387.—Penis before treatment, showing warty lesions on 
distal aspect of foreskin and glans. 


been no recent reports in this country and the 
occurrence does seem to be uncommon. This case 
is reported not only because of its unusual clinical 
presentation, but also for the marked response to 
treatment. 


CASE REPORT 


Clinical Features.—The patient, unmarried and 
aged 20 years, was first seen on Oct. 6, 1958. He stated 
that over the past three weeks a crop of large painless 
warts had gradually appeared on the glans penis and 
adjoining foreskin. For the past two days the affected 
part had become swollen, red, and painful, and discharge 
had developed from beneath the foreskin to exude 
around the warts. There was no history of sexual contact 
and no urinary symptoms. Examination showed a rather 
tender and swollen foreskin, the distal margin of which 
was covered with large soft warts. The foreskin could 
only be retracted to reveal the distal aspect of the glans, 
and this was also found to be the site of several similar 
warts. No lesions could be palpated on the glans deep to 
the foreskin (Fig. 387). Gentle pressure on the swollen 
foreskin caused the appearance from below it of brownish 
malodorous discharge. A few enlarged and slightly tender 
glands were noted in both inguinal regions, but otherwise 
the findings were negative. 

BACTERIOLOGY.—A direct smear of the discharge, 
stained by Gram’s method, showed a typical picture of a 
Vincent’s infection. Many pus cells, with borrelia-like 
spirochetes and fusiform bacilli, were seen along with 
occasional Gram-negative bacilli and short chains of 
Gram-positive cocci. No Gram-negative diplococci were 
seen (Fig. 388). On culture a moderate growth of coliform 
organisms with a few colonies of a coagulase-negative 
Staphylococcus albus were isolated. The urine was sterile 
on each of three examinations. 
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The Wassermann reaction, Kahn precipitation test, 
gonococcal complement-fixation test, and Frei test were 
all negative, and, on further examination six months later, 
these tests were still negative. 

Smears examined later showed elimination of the 
secondary coliform infection within 48 hours, and of the 


on 


F1G. 388.—A smear of the discharge, stained by Gram’s method. 


Vincent’s organisms by the tenth day following commence- 
ment of treatment. 

CLINICAL CoursE.—Aureomycin, 250 mgm. 6-hourly, 
was commenced at once and local warm eusol soaks 
applied with dettol baths twice daily. These measures 
quickly relieved pain and signs of inflammation. On 
Oct. 13 a wart from the foreskin and another from the 
glans were removed under general anesthesia and sent for 
histological examination. 

The pathological report on the warts was as follows 
(Dr. E. B. Butler): The specimens consist of squamous- 
cell papillomata. The dermis is vascular and heavily 
infiltrated with plasma cells, lymphocytes, and eosinophils. 
There is no evidence of endarteritis or periarteritis to 
suggest a syphilitic infection and there is no evidence of 
epitheliomatous change. 

On Oct. 14 podophyllin, 3 per cent in spirit, was used 
to paint the warts daily and this régime was continued. 
On Oct. 24 the patient was discharged home with a supply 
of podophyllin to continue the local therapy. The warts 
regressed rapidly and at review on Nov. 6 only three black 
shrivelled warts were apparent. On Nov. 26 all warts had 
gone and the foreskin was freely movable over the whole 
extent of the glans (Fig. 389). 


DISCUSSION 


Penile Vincent’s infection usually presents itself 
as superficial tender erosions or ulcerations with 
soft edges and red granular bases. The ulcers may 
occasionally be deep and are generally sited in the 


Fic. 389.—Penis after treatment. 


region of the coronary sulcus. In the articles by Von 
Haam (1938) and by Getzoff (1946) the appearances 
are more fully described. 

In contrast to the above, the lesions here were 
markedly papillomatous, painless, and situated at 
the distal extremity of foreskin and glans. The 
favourable response to the use of podophyllin seems 
to indicate that this form of treatment may well be 
tried in other cases of this nature. 


SUMMARY 
A case of Vincent’s infection of the penis with 
unusual features is described. 


We wish to thank Mr. Arthur Jacobs for permis- 
sion to publish this case report, and Dr. E. B. 
Butler for the pathological report. 
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TORSION OF A MYOMATOUS UTERUS INCARCERATED IN AN 
UMBILICAL HERNIA 


By T. COETZEE anp W. R. PHILLIPPS* 


DIVISION OF SURGERY, EDENDALE HOSPITAL, PIETERMARITZBURG 


TORSION of the uterus is not an excessively rare event 
(Peightal, 1929). There is in the majority of cases 
an associated pregnancy, fibromyoma, or pelvic 
pathological condition. 

The uterus only very rarely constitutes part or 
the whole of the contents of a hernial sac (Pullmann, 
1956). 

In the case here described a myomatous uterus 
had undergone torsion and was incarcerated in a 
pre-existing umbilical hernia. 


CASE REPORT 


An African woman, aged 32 years, was admitted to the 
maternity department of the Edendale Hospital complain- 
ing of low backache and abdominal pain. This had been 
present for two days. Four hours prior to admission the 
patient had experienced a sudden attack of pain in the 
abdomen so severe that she had fainted. 

The patient has had four normal pregnancies. All her 
children are alive. Her last menstrual period had been 
15 months previously. No foetal movements had been felt, 
and there had been no vaginal bleeding since the onset of 
the pain. 

She has had an umbilical hernia for as long as she can 
remember. For the past 15 months this had been irredu- 
cible (this coinciding with the cessation of her menstrual 
periods). 


Fic. 390.—The abdomen from the side. Pre-operative. 


On ADMISSION.—The patient presented in a state of 
severe shock. She was pale, the extremities cold, the 
pulse-rate 140 per minute and the blood-pressure 80/0 mm. 
Hg. There was a large tense tender swelling, dull to 
percussion, in the abdomen in the umbilical and hypo- 
gastric regions (Fig. 390); no foetal parts could be palpated 
or foetal heart heard. Vaginal examination revealed a 
closed multiparous os, and no vaginal bleeding. The 
urine was clear, S.G. 1010, no albumin, sugar + , and 
showed some blood. 

At this stage it was thought that the patient was suffer- 
ing from rupture of a pregnant uterus. However, a plain 
radiograph of the abdomen did not reveal a feetal skeleton. 
She was referred to the general surgical division with the 
provisional diagnosis of a strangulated umbilical hernia. 

Resuscitative treatment with a sedative, administration 
of oxygen, intravenous infusions, and a blood transfusion 
had produced considerable improvement in the patient’s 


* Present address: Accra, Ghana. 


general condition and a laparotomy was performed four 
hours after admission. 

AT OPERATION.—The abdomen was opened through a 
midline sub-umbilical incision, and the hernial sac opened. 
It was found to contain an enlarged gangrenous uterus 
that had undergone 180° counter-clockwise rotation. 
There were no adhesions between the uterus and the 
hernial sac and the organ reduced easily after opening the 
peritoneum. A vein in the broad ligament on the left 
side was bleeding actively and the abdominal cavity 
contained about 3 pints of blood. The bowel was normal. 
A total hysterectomy was performed. The hernia was 


Fic. 391.—Gangrenous uterus, tubes, ovaries, and fundal 
fibromyoma. 


repaired with a continuous nylon suture. A_ urethral 
catheter was left indwelling. 

The post-operative course was uneventful. The 
wound healed firmly and the patient was discharged on 
the sixteenth post-operative day. 

THE SPECIMEN removed consisted of the uterus with 
tubes and ovaries, black in colour (Fig. 391) and, arising 
from the uterine fundus, a large interstitial fibromyoma 
which, on cross-section, could be clearly distinguished 
from the lower part of the uterus owing to its lighter 
colour (Figs. 392-394). 


DISCUSSION 


Writing in 1929, Peightal found records of 133 
cases of torsion of a fibromatous uterus. He noted 
that patients were most frequently over 40 years of 
age and that the degree of torsion varied between 
go and 360. The uterine isthmus is the usual site 
of the torsion (McMurray and Gayden, 1937). To 
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TORSION OF UTERUS 


explain pathological torsion, various theories have 
been proposed: association with tumour, especially 
if the tumour was located away from midline and 
more than 2 kg. in weight (McMurray and Gayden), 
abnormal fixation of the uterus (Mackenzie and 
Nimelman, 1940), a pendulous abdomen, or a 
kyphotic pelvis (Aronstam and Hughes, 1951). 
External force or a sudden muscular effort has also 


F1G. 393.—Sagittal section of operative specimen. 
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been thought responsible, while the usual clockwise 
direction of the rotation has been thought to be due 
to the presence of the sigmoid colon on the left side 
(McMurray and Gayden). Apart from a fibromyoma, 
torsion is most often associated with a pregnant or 
puerperal uterus (Chalmers, 1954), of which 107 
cases had been reported up to 1957 (Nesbitt and 
Corner, 1956). In rare cases the uterus may appar- 
ently be normal or adhesions may be present (Mac- 
kenzie and Nimelman). Torsion may occur in 
infancy (Manos, 1954). 

The presence of the uterus or adnexz in a hernial 
sac is quite unusual. The uterine adnexz and ovaries 
have been reported in inguinal hernia (Wakeley, 
1930; Wappler, 1949) and in femoral hernie (Wake- 
ley) and appear to be present more frequently in the 
hernial sacs of infants (Rush and Rush, 1935; Wiley 
and Chavez, 1957). Pullmann (1956) quotes figures 
giving the incidence of uterine adnexe in inguinal 
hernie as 1 per cent of all strangulated inguinal 
hernia. He also cites the occurrence of a uterine 
horn in a hernial sac in a pseudo-hermaphrodite, a 
strangulated inguinal hernia containing a hypo- 
plastic uterus in a hermaphrodite, a pedunculated 
subserous fibromyoma strangulated in an inguinal 
hernia, and he reports a personal case where a 
normal uterus and left adnexz were found in a left 
inguinal hernia. The patient had never menstruated 
and had never been pregnant. Wappler (1949) found 
a malformed uterus in a left inguinal hernia in a 6- 
year-old girl who also had atresia of the vagina and 
absence of the coccyx. In a case with uterine torsion 
at full term, reported by Aronstam and Hughes 
(1951), there was also present a ventral hernia (follow- 
ing a previous Czsarean section), buv:t the uterus was 
not in the hernial sac. 


Fic. 394.—Coronal section of right half of operative specimen. 
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In the case reported here the fibromyomatous 
fundus of the uterus probably entered the sac of the 
umbilical hernia 15 months previously. This caused 
amenorrheea, as in the case of Pullmann (1956), al- 
though precisely how is not clear. The severe attack 
of pain before admission to hospital was due to the 
uterine torsion and the resulting ischamia—possibly 
precipitated by some external force applied to the 
abdomen, or a sudden muscular effort. 


SUMMARY 


A case is reported in which the uterus, with a 
large fibromyoma, had been incarcerated in a pre- 
existing umbilical hernia for 15 months. Counter- 
clockwise torsion of the uterus occurred, giving rise 
to acute symptoms and necessitating operation to 
remove a gangrenous uterus. 

This case is reported with the kind permission of 
Director of Medical Services, Natal. We 
grateful to Dr. T. N. Adnams, Medical 
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Superintendent, Edendale Hospital, for facilities 
granted and permission to extract the case record. 
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MAGNESIUM DEFICIENCY AFTER GASTRO-INTESTINAL SURGERY 
AND LOSS OF SECRETIONS 


By D. N. BARON 


DEPARTMENT OF CHEMICAL PATHOLOGY, THE ROYAL FREE HOSPITAL AND SCHOOL OF MEDICINE, LONDON 


IN recent years the distribution of magnesium in body 
fluids has begun to be intensively studied (Martin, 
Mehl, and Wertman, 1952; Elkinton, 1957; Hassel- 
man and Van Kampen, 1958; Wacker and Vallee, 
1958), but individual cases with clinical manifesta- 
tions of changes in body magnesium are still rarely 
described. 

Hypermagnesemia has been reported to occur 
after over-administration of magnesium (e.g.,as Epsom 
salts) and particularly in renal disease (Hirschfelder, 
1934); and in renal insufficiency with oliguria, whether 
acute (Hamburger, 1957) or chronic (Haury and 
Cantarow, 1942). It causes depression of the central 
nervous system and of cardiac conduction. 

Hypomagneszmia has been reported to occur as a 
result of a grossly reduced intake of magnesium, 
especially in chronic alcoholics (Suter and Klingman, 
1955; Flink, 1956); after excessive gastro-intestinal 
losses (Hammarsten and Smith, 1957); after induced 
diuresis (Martin and others, 1952); in hyperpara- 
thyroidism after removal of a parathyroid adenoma 
(Potts and Roberts, 1958); in primary aldosteronism 
(Mader and Iseri, 1955); im acute pancreatitis 
(Edmonson, Berne, Homann, and Wertman, 1952); 
and during the recovery phase of diabetic acidosis 
(Martin and Wertman, 1947). It causes mental 
symptoms and signs of neuromuscular instability. 

A case is presented which showed clinical and 
biochemical magnesium deficiency, due to post- 
operative loss of gastro-intestinal secretions, and 
which was relieved by the administration of mag- 
nesium salts. The serum-magnesium was estimated 
by a variation (Baron and Bell, 1957) of the standard 
Titan Yellow colorimetric method (Orange and 
Rhein, 1951): normal range 1-6-2:2 mEq. 1. Other 
analyses were done by standard procedures. 


CASE REPORT 


Mr. E. H., born in 1910, had had attacks of undiagnosed 
epigastric pain for 6 years. He was not an alcoholic and 
had no evidence of liver disease. He had been admitted 
to the Royal Free Hospital (North-Western Branch) on 
March 17, 1956, with a history of 5 days’ epigastric pain 
recently more severe. 

Laparotomy (on March 17) showed diverticulitis on the 
point of perforation which was treated by a Paul-Mikulicz 
resection of the pelvic colon, with a colostomy. 

The immediate post-operative progress was satis- 
factory and on April 10 the colostomy was closed. Acute 
abdominal symptoms with vomiting and diarrhoea 
recurred from April 16, and on April 19 laparotomy 
showed peritonitis with blood and faces in the abdomen, 
and a transverse colostomy was performed. He was having 
gastric aspiration and intravenous dextrose-saline. Over 
the next week he progressively developed salt depletion 
with azotemia (on April 23 his serum-sodium was 
125 mEq./1. and blood-urea 166 mg./100 ml.). This was 
relieved by saline infusion, and on April 28 he was given 
a gastric I diet. Over the next week his condition worsened 
and the abdominal drain was discharging pus. He 
developed potassium deficiency with mild alkalosis. (On 
April 30 his serum-potassium was mEq. and serum- 
bicarbonate 34 mEq./1.) This was relieved by administra- 
tion of orange juice and of potassium citrate orally. On 
May 3 a subphrenic abscess was drained through the right 
12th rib bed, and he was given dextrose-saline. His 
general condition remained poor. By May 8 he was 
becoming mentally confused and incontinent, and was no 
longer able to take food by mouth; his serum-electrolytes 
were Na’ 130 mEg./l., 3:2 mEg./l., Cl” 88 mEq./1., 
HCO, 34 mEq./1., and blood-urea 40 mg./100 ml. 

When seen on May g he showed facial twitches, tetany 
with an open mouth, general muscle spasm, laryngeal and 
carpopedal spasm; and strongly positive Chvostek’s and 
Trousseau’s signs. The serum-calcium was 7:2 mg./100 ml. 
He was treated with intravenous potassium chloride (40 
mEg. of K’ in 24 hours), isotonic saline, and 20 ml. of 10 
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per cent calcium gluconate. After the calcium was given 
the muscle spasm improved considerably, but the facial 
twitches remained. 

On May 10 and May 11 the patient became mentally 
very confused. He was weak but restless and continually 
tried to get out of bed. He could not answer questions but 
was just able to respond to instructions. He was unable to 
speak properly, but muttered incomprehensibly. He was 
unco-operative and refused to take fluid by mouth. There 
was no carpopedal spasm and Chvostek’s and Trousseau’s 
signs were now negative. The pulse was irregular at about 
130 per minute; he was sweating profusely (temperature 
101° F.). There was great difficulty of micturition and he 
had to be catheterized. He showed pronounced irregular 
movements of his arms and legs which were almost 
choreiform, with fibrillary tremors and some coarse 
twitching of voluntary muscles. Magnesium deficiency 
was suspected and his serum-magnesium was 0°60 mEq./1., 
and serum-calcium 9-0 mg./100 ml. He received 20 mEq. 
Mg (as magnesium chloride) in the next 12 hours. A 
further 20 mEq. of Mg’ (as magnesium sulphate) and 
5 g. of calcium gluconate were added to the daily infusion ; 
(2 litres isotonic saline, 1 litre 5 per cent glucose, 1 litre 
potassium-saline (60 mEg. K : 90 mEq. Na _ )) on May 11, 
and this continued until May 16. By May 12, after about 
50 mEq. Mg” had been given, he was much better, the 
mental confusion had gone, and there was minimal 
twitching. (Serum albumin /globulin: 2-4/29 g./100 ml.) 

His clinical and metabolic troubles were not yet over. 
On May 15 his serum-electrolytes were Na’ 130 mEq./1., 
mEq./1., Mg’ 065 mEq./1., Ca 8-8 mg./100 ml. 
The subphrenic abscess was treated by rib resection on 
May 17. After that he took a mixed diet by mouth and 
showed general improvement; on May 23 his serum- 
electrolytes were Na 135 mEq./l, K° mEq./L., 
Mg’ 0-75 mEgq./1., Ca 9°5 mg./100 ml. His serum-Mg 
had returned to 1:25 mEq./l. and his serum-Ca to 10-4 
mg./100 ml. by June 8. It was not possible, unfortunately, 
to perform balance studies. 


DISCUSSION 


The sodium, water, and potassium deficiencies 
that this patient developed are not unusual as com- 
plications of repeated gastro-intestinal losses. The 
magnesium deficiency, which took over 4 weeks to 
develop, was more remarkable, as also was the calcium 
deficiency. 

This patient showed calcium deficiency and 
magnesium deficiency after about 50 days of excessive 
losses of body fluids, combined with a negligible oral 
intake of calcium and magnesium, and intravenous 
replacement by calcium-free and magnesium-free 
fluids. The sole symptom of calcium deficiency was 
tetany, and as the serum-calcium on May 9 was as 
much as 7:2 mg./100 ml. the tetany must have been 
due to a combination of the electrolyte manifold 
changes. The combination of the neuromuscular and 
mental symptoms and the fast pulse with a very low 
serum-magnesium (0-60 mEq. 1.), and the prompt 
response of his symptoms to magnesium therapy, 
make it certain that this patient had clinical magne- 
sium deficiency, even though there was little immed- 
iate response of his serum-magnesium concentration. 

Cases of magnesium deficiency due to loss of 
gastro-intestinal secretions and prolonged infusion of 
magnesium-free fluids, usually with similar symptoms, 
have been described by Martin, Edmondson, 
Homann, and Berne (1950); Martin and others (1952); 
Flink, Stutzman, Anderson, Konig, and Fraser (1954); 
Flink, McCollister, Prasad, Melby, and Doe (1957); 
Hammarsten and Smith (1957); Card and Marks 
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(1958); Randall, Rossmeisl, and Bleifer (1959). 
Symptomatic improvement generally occurred after 
50-100 mEq. of magnesium had been given intra- 
venously. 

It is clear that a prolonged period of infusion of 
calcium- and magnesium-free fluids, combined with 
excessive gastro-intestinal losses, may produce calcium 
and magnesium deficiency. (Dietary restriction alone 
is unlikely to cause magnesium deficiency, presumably 
because of the considerable intracellular reserves. 
An illustrative case is a patient, Mrs. V. H., who 
happened to be in the hospital at this time. She was 
suffering from post-cricoid carcinoma, and had had 
no oral food, or magnesium in any form, for more 
than a month. There were no symptoms of magnesium 
deficiency and her serum-magnesium was 1°55 
mEq. 1.) It would probably be a useful precaution to 
perform fortnightly serum-magnesium (and calcium) 
estimations on these patients. Should signs of mental 
confusion and tremors develop then a_ serum- 
magnesium estimation should be done at once. If 
this is below normal the patient must be given 
magnesium therapy until the magnesium deficiency 
has been repaired. There has been little experience 
to guide the best dosage, but probably 50 mEq. of 
Mg** (e.g., as 12 ml. of 50 per cent MgSO,.7H,O 
solution) should be distributed throughout each 24- 
hour infusion. In severe cases 100 mEq. of Mg** 
should be given on each of the first two days of 
treatment provided renal function is adequate as 
shown by the urinary output. Magnesium deficiency 
would probably be preventable if Mg** were added 
at a concentration of 5 mEq. 1. to all potassium- 
containing infusion fluids, as in the multiple electro- 
lyte solution of Butler (1950). 


SUMMARY 


A patient is described who, as a result of multiple 
abdominal operations for diverticulitis, had excessive 
losses of intestinal secretions and of pus from a sub- 
phrenic abscess, and who received intravenous fluids 
and little food for 7 weeks. He then showed tetany 
with a serum-calcium of 7:2 mg./100 ml., which 
partially responded to calcium therapy; and mental 
confusion and tremors which were ascribed to 
magnesium deficiency, with a serum-magnesium of 
0-60 mEq.1. These symptoms disappeared on 
magnesium therapy. 


I am grateful to Mrs. Dorothy Barclay for her 
advice and for permission to publish this report, and 
I wish to thank Sister P. Bennett and Mr. A. Hasenson 
(student dresser) for access to their excellent case 
notes. 
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ANTERIOR TIBIAL SYNDROME AFTER EMBOLECTOMY 


By BERNARD LYTTON 


SENIOR SURGICAL REGISTRAR 


AND JOHN P. BLANDY 


LECTURER IN SURGERY, THE SURGICAL UNIT, THE LONDON HOSPITAL 


SADDLE embolus of the aorta is an uncommon but 
serious complication of some forms of heart disease. 
Since 1925, when Jefferson performed the first 


successful embolectomy in this country, many of 
these patients have been treated by operation. 
Whilst survival of the limb depends on how quickly 
the embolus is removed, close post-operative super- 
vision of the limb is also important, in order to detect 
such complications as that described—namely, acute 


ischemic necrosis of the anterior tibial muscles. 
This may be aborted only by prompt fasciotomy. 
We have been able to find a report of only 1 other 
similar case (Moretz, 1953). The following account 
may therefore be of interest. 


CASE REPORT 


Mrs. M. B. (No. 008865), aged 74 years, was admitted 
to The London Hospital on Nov. 22, 1958, four hours 
after the sudden onset of severe pain, with loss of movement 
and sensation, in both her legs. In the previous eighteen 
months she had had chest pain on effort. She had been in 
hospital eight months before with pneumonia, when she 
was found to have atrial fibrillation due to cardiac ischamia 
and on her discharge from hospital she continued to take 
digitalis. 

On admission she was seen to be a frail old lady, with 
severe pain in the legs. Blood-pressure 180/100. Pulse- 
rate 130 per minute, irregular (due to atrial fibrillation). 
There was distension of the jugular veins to 14 in. above 
the clavicle, the apex beat was displaced 1} in. outside the 
mid-clavicular line, and there were crepitations at both 
lung bases. Below the mid-thigh level the lower limbs had 
a pale, marbled appearance, and felt cold. Active move- 
ment and cutaneous sensation were absent in both legs. 
No peripheral pulses could be felt. 

Aortic embolectomy was performed 5} hours after the 
onset of symptoms, under epidural anasthesia with 
o°§ per cent lignocaine (Dr. J. S. Toner), after the method 
advocated by Mr. Hermon Taylor. 

Vertical incisions were made over both common 
femoral arteries, which were dissected free to beyond the 
origins of the profunda femoris arteries. Clamps were 
applied to both arteries. The right common femoral 
artery was opened distal to the clamp, and above its 
bifurcation, and clot was sucked out of the distal arteries 


until a reasonable back-flow was obtained. A clamp was 
then placed on the artery below the arteriotomy, and 
heparin was injected distally. A neoplex catheter was 
passed proximally up the common femoral artery until it 
met an obstruction; suction was applied to the catheter 
with a syringe and its tip was slowly withdrawn, together 
with a moderate-sized piece of clot. This was repeated 


F1G. 395.—Histology of anterior tibial muscle at fasciotomy 
18 hr. after embolectomy, showing changes of early infarction 
—irregular fragmentation of muscle-fibres, some loss of sarco- 
lemma! nuclei, very discrete infiltration by polymorphonuclear 
leucocytes, and patchy granular changes in sarcoplasm. 
P.T.A.H. stain. (* 195.) 


until there was a gush of blood. The proximal clamp was 
replaced and the procedure was repeated on the left side. 
The arterial openings were sutured with §/o silk; all 
clamps were removed, and good pulsations were then 
felt in both femoral arteries. The entire procedure lasted 
1 hour, and caused little disturbance to the patient, whose 
general condition had greatly improved on her return to 
the ward. 

Twelve hours later the left leg was warm, and all its 
peripheral pulses could be felt. The right leg, however, 
was still painful below the knee: although its colour 
appeared to be satisfactory and she was able to move it, 
only the femoral pulse could be felt. 
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After 18 hours there was seen to be a distinctly red, 
painful, tender swelling over the anterolateral aspect of 
the right leg, with edema of the overlying skin. The 
patient was unable to move her right foot. No sensory 
changes were detected in the first interdigital cleft. A 
diagnosis was made of acute ischemic necrosis of the 
muscles of the anterior tibial compartment of the right leg. 

Under local anesthesia (1 per cent procaine) the skin 
over the right anterior tibiai muscle was incised for 2 in. 
The deep fascia was completely divided with scissors 
beyond the limits of the skin incision up and down the leg 
for about 2 in. each way. Greyish-brown muscle bulged 
out under obvious tension. A portion of this muscle was 
taken for histological examination, and the wound was 
closed without drainage. 

There was prompt relief from pain in the right leg. 
All the incisions healed by first intention, and recovery 
was uneventful. She was discharged from hospital 
3 weeks later, able to walk, with only a little discomfort 
behind the knees. 

The histology of the muscles showed pallor and 
irregular fragmentation of muscle-fibres, with some loss 
of sarcolemmal nuclei and very discrete interstitial 
infiltration by polymorphonuclear leucocytes and red 
blood-cells. Cross-striations were usually prominent. In 
some muscle-fibres, however, they were replaced by a 
homogeneous granular change in the sarcoplasm which 
was somewhat swollen. There was no necrosis of 
‘fibrinoid’ type. These changes are consistent with early 
infarction (Fig. 395). 

Two months later she was readmitted in heart failure, 
which responded to treatment, only to die of a pulmonary 
embolus a week later. 

POST-MORTEM EXAMINATION (No. 37/§9).— Death was 
caused by complete occlusion of both main pulmonary 
arteries by recent thrombotic embolus. In the heart there 
was a healed infarct occupying the anterior wall of the left 
ventricle and the lower two-thirds of the left half of the 
interventricular septum, where there was a lightly 
adherent, recent thrombus, up to 1°5 cm. thick. The 
whole aorta, the iliac arteries, and the right femoral artery 
were affected by atheroma, and there were calcified plaques 
and ulceration in the abdominal aorta, in which was a 
flattened, lightly adherent, ante-mortem thrombus ex- 
tending from the level of the tenth thoracic vertebra to 
the aortic bifurcation. 


DISCUSSION 


Ischemia of the anterior tibial muscles usually 
presents three physical signs: swelling and redness 
over the anterior tibial compartment, paralysis of 
the extensor digitorum brevis, and loss of sensation 
in the first interdigital cleft. This triad was called 
the ‘anterior tibial syndrome’ by Carter, Richards, 
and Zachary in 1949. 

This syndrome has been reported under a 
variety of circumstances—after fractures (Child, 
1942) and injuries of the leg (Sirbu, Murphy, 
and White, 1944; Phalen, 1948; Bowden and 
Gutmann, 1949; Psaki and Schields, 1952), in 
association with endarteritis obliterans (Moretz, 
1953), amd in periarteritis nodosa (Hughes, 1948). 
It has occurred after direct injury to the popliteal 
artery and the anterior tibial artery (Horn and 
Sevitt, 1951; Edwards, 1953), and it has been seen 
after peripheral arterial embolism (Watson, 1955; 
Moretz, 1953; Freedman and Knowles, 1959). 
Perhaps its most bizarre form is that which follows 
exercise (Blandy and Fuller, 1957). 

The peculiar vulnerability of the anterior tibial 
muscles to ischemia has been the subject of consider- 
able discussion, for other leg muscles such as the 


gastrocnemius, which are often the seat of claudica- 
tion, seem to be relatively immune to ischemic 
necrosis, perhaps because their deep fasciw are not 
so rigid. 

In the present case there may have been an actual 
embolus in the anterior tibial artery, for at operation 
there had been clot in the distal vessels, and after- 
wards only the femoral pulse returned in this limb. 
But if this were so, it is hard to see why fasciotomy 
alone should have been successful. Another explana- 
tion is suggested. 

Restoration of the circulation after nearly 6 hours 
of total ischemia will be followed by generalized 
edema of muscle. This will increase the pressure 
in the narrow confines of the anterior tibial compart- 
ment and lead, in turn, to ischemic necrosis. 
Fasciotomy will here bring relief just as it has long 
been known to do in the edema following trauma 
(Campbell and Pennefather, 1919; Furlong and 
Clark, 1948). 

The need for fasciotomy in this case may be 
called into question, but untreated cases have all 
had wasting, foot-drop, or contracture. There is 
little doubt that relieving the pressure cuts short 
the process, as in strangulation elsewhere. In 
addition, Benjamin (1957) has observed a return 
of arterial pulsation in a limb after fasciotomy, 
which suggests that the pressure itself may hold 
the artery in spasm, and that this may be another 
factor in the causation of muscle necrosis. 

In the only comparable case we have been able 
to find, Moretz (1953) recorded how a 37-year-old 
man had an arterial embolism after rheumatic heart 
disease: a successful embolectomy was followed by 
the anterior tibial syndrome in the right leg. As in 
our case, a prompt fasciotomy was followed by 
complete recovery of function. 

This is such a striking clinical syndrome, and 
one so easily cured by fasciotomy, that we feel 
surgeons should be aware of this unusual complica- 
tion, which only needs to be recognized to be put 
right. 


SUMMARY 


One case is reported where acute ischemic 
necrosis of the anterior tibial muscles developed 
shortly after removal of a saddle embolus from the 
aorta. Relief followed division of the deep fascia of 
the anterior tibial compartment of the leg. 


Acknowledgements.—It is a pleasure to thank 
Mr. Hermon Taylor for permission to report this 
case, Professor Dix for his advice, Dr. Rubinstein 
and Dr. Weinbren for their pathological findings, 
and Mr. John King, of the Bernhard Baron Institute 
of Pathology, for the photomicrograph. 
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REVIEWS AND NOTICES OF BOOKS 


Carcinoma of the Thyroid Gland. By Srvart 
Linpsay, M.D. 9 « §}in. Pp. 168 + x, fully illustrated. 
1960. Springfield, Ill.: Charles C. Thomas. (Oxford: 
Blackwell Scientific Publications.) 68s. 


THIS is a monograph devoted to a clinical and patho- 


logical study of 293 patients suffering from cancer of 


the thyroid, seen at the University of California Hospital 
between the years 1920-1954. 

The interesting conclusions reached by the author 
are important ones—namely, that few thyroid carcinomas 
arise in previously benign thyroid nodules, and that 
Hashimoto’s disease may be a premalignant process. 
Also that thyroid enlargement in Hashimeoto’s disease 
can be reversed by administration of thyroid extract. 

The author considers that experience in animals and 
in human beings strongly implicates irradiation as one 
of the factors causing thyroid cancer. Radical surgery is 

advised for this type of cancer, together with block 
dissection of the glands in the neck. 

The monograph is a useful addition to the literature 
of malignant disease of the thyroid gland. 


Contributions to Obstetrics and Gynecology. By 
V. N. SuHrropkar, M.D. (Bombay), F.R.C.S. (Eng.), 
F.A.C.S. 9} « 64 in. Pp. 159+ viii, with 196 illustra- 
tions. 1960. Edinburgh & London: E. & S. 
Livingstone Ltd. 37s. 6d. 


Tus well-illustrated monograph records the methods of 
treatment adopted by the author over many years, with 
special reference to the problem of uterine prolapse. 
The surgery of the blocked Fallopian tubes is described 
in an interesting yet dogmatic manner. The problem of 
the artificial vagina is discussed in detail, and the author’s 
operative technique is fully discussed. 

There is an interesting summary of various papers 
by the author on gynecological and obstetrical conditions. 

The illustrations throughout the book are excellent, 
and the author is to be congratulated on this contribution 
to the literature. 


Textbook of Surgical Pathology. By C. F. W. 
ILLINGWORTH, C.B.E., M.D., Ch.M., F.R.C.S., 
Regius Professor of Surgery, University of Glasgow; 
and Bruce M. Dick, M.B., F.R.C.S.(Ed.), F.R.F.P.S., 
(Glas.), Regional Consultant in Thoracic Surgery, 
Western Region, Scotland. Eighth edition. 9} » 6 in. 
Pp. 704 + viii, with 329 illustrations. 1960. London: 
J. & A. Churchill Ltd. 75s. 

THE new eighth edition of this well-known text-book has 

been thoroughly revised. Its popularity has been sus- 

tained over nearly thirty years, and the new edition, we 
are sure, will make a strong appeal to final-year students. 

The illustrations have been well chosen, and have been 

well produced. 

Quite the standard text-book of surgical! pathology in 
the English language. Although some medical critics 


think that the time has arrived when surgical pathology 
should be taught by pathologists, we do not hold with 
this view. The best persons to teach surgical pathology 
are surgeons, and may they ever do so. 


St. Peter’s Hospital for Stone, 1860-1960. Edited by 
CuirForD Morson, O.B.E., F.R.C.S. 9} in. 
Pp. 64+ viii, with 18 plates. 1960. Edinburgh and 
London: E. & S. Livingstone Ltd. 21s. 


St. Perer’s HospitaL FOR STONE was founded in 1860 and 
celebrates its centenary this year. Mr. Clifford Morson 
has written a most interesting and readable account of 
the hospital during the last 100 years. We read of the 
early beginnings of this special hospital and of the 
opposition of The Lancet and the British Medical Associa- 
tion against special medical institutions. However, St. 
Peter’s went from strength to strength and soon acquired 
an international reputation, which it holds to-day. 

Biographies of deceased members of the consultant 
Surgical staff are of great interest to the present generation 
of surgeons. Men like Spencer Wells, Swinford Edwards, 
Harry Fenwick, Peter Fryer, Thomson-Walker, Swift 
Joly, and ‘Snorker’ Barrington made and kept the name 
of St. Peter’s world famous. 

Mr. Morson has placed the medical profession in his 
debt by writing this book. The price is extremely 
moderate. 


Varicose Veins: A Practical Manual. By R. ROwpDEN 
Foote. Third edition. 9) « 6} in. Pp. 356+ xx, with 
304 illustrations and 8 coloured plates. 1960. Bristol: 
John Wright & Sons Ltd. 63s. 


THAT a third edition of this work should be required 
within ten years speaks for its usefulness and popularity. 

The author, with the assistance of Mr. A. Gordon 
Dingley, has largely rewritten this book so as to bring 
it completely up to date. There are over 300 illustrations, 
many of which are in colour. 

Varicose veins are all too common all over the world 
and often they cause misery to numerous patients. 

It is interesting to read this stimulating book in which 
the author not only gives his own views as to the treatment 
of varicose veins, but also discusses the views of other 
surgeons who are treating this type of vascular disease. 

The use of anticoagulants in the treatment of varicose 
veins is well presented and discussed, and contrasted with 
the modern stripping operations. 

An excellent book of real practical value. 


Clinical Gastroenterology. By F. Avery JONES, 
M.D. (Lond.), Hon. M.D. (Melb.), F.R.C.P. (Lond.), 
Physician, Central Middlesex Hospital, Consulting 
Gastroenterologist, St. Mark’s Hospital for Diseases 
of Rectum and Colon, and to the Royal Navy; and 
J. W. P. Gummer, M.S. (Lond.), F.R.C.S. (Eng.), 
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Surgeon, 
Pp. 652 + viii, illustrated. 1960. 
Scientific Publications. 70s. 


GASTRO-ENTEROLOGY has merged during the last decade 
into a definite speciality, and therefore this monograph 
appears at an opportune time. The book is based on the 
practice of gastro-enteroiogy at the Central Middlesex 
Hospital, which has its own special unit with its own 
research department. The book covers this large subject 
well, and is an excellent companion to Professor Sheila 
Sherlock’s Diseases of the Liver and Biliary System. The 
radiographs have been well chosen, and are well repro- 
duced 

The main emphasis throughout the book is on diag- 
nosis and treatment, and that is what the practitioner 
wants to know. 

There can be little doubt that this book fills a definite 
gap in our medical literature, and it should prove of real 
value to the post-graduate student who is working for a 
higher degree or diploma. 


Central Middlesex Hospital. 8} « §$ i 
Oxford: Blackwell 


Antikoagulantien in der Chirurgie. By H. A. THies 
and J. Ogtr. in. Pp. §4, illustrated. 
1960. Basel & Stuttgart: Soman Schwabe & Co 
Bro.Fr. 6.50. 


Tuts booklet is designed to impart the practicalities of 
anticoagulant therapy, which have been elaborated at the 
University Clinics of Hamburg and Basel. This it 
achieves. 

While a para-military, or at any rate thorough, 
approach to the problem of post-operative thrombo- 
embolism may be desirable, a ‘“ Thrombosis-doctor”’ 
monopolizing clinical and laboratory responsibilities 
seems to be carrying specialization to extremes. 

There is certainly no unanimity on routine prophy- 
lactic post-operative anticoagulant therapy, even after 
such procedures as appendicectomy and herniotomy, and 
it is a little surprising that two leading Continental Clinics 
advocate this with apparent dogmatism. 

Two final points: rare earths are no longer used as 
quick-acting anticoagulants in this country, and the 
coumarin drugs seem to have been replaced by indane- 
dione derivatives. 

Exhibition of anticoagulants for a month after subsi- 
dence of all symptoms and signs of thrombo-embolism 
will be considered excessive by many experts. 


Experiences with Congenital Biliary Atresia. By 
JuLIAN A. STERLING, M.D., Sc.D., F.A.C.S., Senior 
Attending Surgeon, Albert Einstein Medica! Center, 
Philadelphia, Pennsylvania. 9 « 6 in. Pp. 68 + x, with 
21 illustrations. 1960. Springfield, Ill.: Charles C. 
Thomas. (Oxford: Blackwell Scientific Publications.) 
44s. 


THIS monograph is one of the series of American Lectures 
on Abdominal Viscera, edited by Lester R. Dragstedt. 
It gives a detailed account of operations upon ten infants 
suffering from congenital biliary atresia. In the earlier 
cases the method was to create an external fistula by 
putting multiple tubes into the liver system and gathering 
them to form one channel, which was allowed to drain 
externally. In the survivors an attempt was then made 
to convert this external drainage into an internal fistula. 
None survived. The author then attempted to create 
an internal fistula by the same method but at a single 
operation. Although there is only one survivor among 
the ten patients, the author is of the opinion that the 
first of these two methods should be abandoned, and 
that the second should be exploited in future. 

It is a most interesting little monograph, and its study 
is recommended to all who have a particular interest in 
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There is an impressive list of refer- 
is by no means confined to American 


Outline of Fractures. By JOHN CRAWFORD ADAMS, 
M.D. (Lond.), F.R.C.S. (Eng.), Consultant Ortho- 
pedic Surgeon, St. Mary’s Hospital, London. Third 
edition. 84 «54 in. Pp. 268 + viii, with 241 illustra- 
tions. 1960. Edinburgh and London: E. & S. 
Livingstone Ltd. 27s. 6d. 


THE new third edition of this useful book on fractures 
has been thoroughly revised and brought up to date. 
Quite a number of new illustrations have been incor- 
porated in the text. 

This small monograph will prove as popular as ever 
to students and practitioners alike. 


Manual of Hand Injuries. By H. Minor NICHOLS, 
M.D. Second edition. 8} +5] in. Pp. 400, with 
205 illustrations. 1960. Chicago: Year Book Publishers 
Inc. (London: Interscience Publishers Ltd.) 83s. 


THIS is a worthy successor to the first edition which was 
published in 19§5 and reprinted in 1957. In this traumatic 
age the surgery of the injured or infected hand is of 
paramount importance. 

This book covers the wide field of hand injuries in a 
practical and comprehensive manner. The author speaks 
from clinical experience and his treatment is sound. 

The illustrations are good and descriptive. This book 
will prove of real value to senior house surgeons and 
registrars who have to undertake the treatment of injuries 
of the hand. 


French’s Index of Differential Diagnosis. Edited by 
A. H. Doutuwaite, M.D., F.R.C.P., Senior Physician, 
Guy’s Hospital, London. Eighth edition. 1o} » 64 in. 
Pp. 1111 + xii, with 774 illustrations, many in colour. 
Limp rexine covers. 1960. Bristol: John Wright & 
Sons Ltd. 126s. 


THE new edition of this well-known work contains an 
excellent lifelike photograph of the original editor, the 
late Dr. Herbert French, who edited the first edition as 
long ago as 1912. 

Dr. Douthwaite has certainly followed in the footsteps 
of Dr. French, for this new eighth edition is a momentous 
work and covers a very wide field, dealing with the bedside 
diagnosis of every conceivable condition in the whole 
field of medicine, surgery, and obstetrics, and other 
special subjects. Dr. Douthwaite has chosen his fellow 
contributors with care, and the outcome is a magnificent 
reference volume. 

One of the outstanding features of this work is the 
excellence of the numerous illustrations. Some 216 
illustrations are in colour, and they are all of a very high 
standard and have been well reproduced. In a book of 
this type illustrations are essential, and all the 774 illus- 
trations have been well chosen, and though some have 
been markedly reduced in size to save room, yet they are 
quite distinct. 

As would be expected in such a work as this, a general 
index is essential and it covers some 1§0 pages. 

There can be little doubt that this new edition of 
French's Index of Differential Diagnosis will prove as 
popular as ever, both at home and overseas. 


Demonstrations of Physical Signs in Clinical 
Surgery. By HAMILTON Balxey, F.R.C.S., F.A.C.S., 
F.R.S.E. Thirteenth edition. 8] « 54 Pp. 944, 
with 1142 illustrations, of which 58 are unnumbered. 
1960. Bristol: John Wright & Sons Ltd. 75s. 

WE have nothing but praise for this book, for it has proved 

over many years its real value to students and practitioners. 

Never before has there been such a wealth of clinical 
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photographs in any book. Mr. Hamilton Bailey—ever 
since the first edition of this book appeared in 1927— 
seems to have a happy knack of obtaining just the right 
clinical photographs to illustrate both rare and common 
surgical conditions and diseases. 

This new thirteenth edition is a magnificent produc- 
tion, with an abundance of pre-eminent illustrations, both 
line and coloured. 

We are sure this book will prove as popular as ever, 
both at home and abroad. The price of the book is most 
reasonable. 


Forschungsberichte des Landes Nordrhein-West- 
falen. No. 679. Die Verletzungen der Autoinsassen. 
Edited by GERNOT BUTTNER. 114 = 8 in. Pp. 394, 
with 1r8o illustrations. 1959. Cologne: Vestdeutscher 
Verlag. D.M.66. 


WHILE world-affairs seem to a large extent to be shaped 
by widespread fear of yet another holocaust, countless 
humans are massacred every day on the world’s highways. 
Here is a truly vast and terrifying problem—where and 
how to come to grips with it ? 

The German Provincial Government of Nordrhein- 
Westfalen has made an interesting move in the right 
direction. It has sponsored an analysis of the causation 
and prevention of injuries to motorists. The conclusions 
reached are mainly based on a review of 500 car accidents, 
involving injuries to some 8§0 drivers and their passengers, 
who were assessed and treated, or examined post-mortem, 
at the Surgical Clinic of Cologne University. 

To safeguard motorists, the accent in car design should 
henceforth be on safety: Car-bodies should be built as 
much as possible to absorb the motive energy of crashes, 
while car interiors should be suitably padded, devoid of 
rigid projections, and all windows fitted with safety-glass. 
Both driver and passengers should be made to wear belts, 
as in aircraft, securely fixed to the car-floor, and it is 
seriously suggested that passengers should face aft, again 
as in aeroplanes. 

It is quite clear from this stimulating and absolutely 
topical publication that the onus of providing safety lies 
squarely with the motor manufacturers. Spasmodic 
attempts ini the past to put safety before conventional 
sales-tactics failed for lack of profitability, so that the 
outlook is not good. Nor is there room for compromise: 
the collapsible steering-column in the latest types of 
goods vans, in which the driver and his mate are placed 
in an exposed box-like cab with very little between them 
and an obstacle, amounts almost to a mockery. 

This book deserves the closest study at the highest 
administrative levels. 


Roentgen Examinations in Acute Abdominal 
Diseases. By }. FRIMANN-DaAHL, M.D., Ph.D., 
Professor of Radiology and Chief of Roentgen Depart- 
ment, Ulleval Hospital, Oslo, Norway. 96 in. 
Pp. §18, with 444 illustrations. 1960. Oxford: 
Blackwell Scientific Publications. 124s. 

ALTHOUGH this is a second edition it is in reality a new 
book, for the text has been entirely rewritten and many 
new illustrations have been added. The abdominal 
surgeon of to-day expects much of the radiologist in the 
diagnosis of acute abdominal conditions. ‘This book 
illustrates fully the value of radiographs in every type of 
acute abdominal condition. The radiographs have been 
well chosen and do, in a very marked manner, enhance 
the value of the written word. 

Professor Frimann-Dahl writes from a matured back- 
ground of many years devoted to diagnostic radiology, 
and he makes the many and varied radiographs speak for 
themselves. 

An interesting note on radiation hazards is timely, for 
many medical men are very disturbed about the possibility 
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of genetic damage after several X-ray exposures to the 
abdomen. The author states quite definitely that the 
radiation hazard is minimal, and with modern apparatus 
there is nothing to fear. 

‘his book will take its place as one of the useful 
volumes that the clinician will require in his reference 
library. 


Hernias Diaphragmaticas del Hiato Esofagico. 
By Dr. MANvEL A. Casal, Ciruyano del Policoltrico 
Avellaneda Docente Libre de Clinica Quirurgica de la 
Facultad de Medicina de Buenos Aires. 9 ~ 6} in. Pp. 
158, with 94 illustrations. 1960. Buenos Aires: Lopez 
Libreros Editores $.R.L. No price given. 

THis short monograph presents an up-to-date account of 

the pathology and treatment of hiatus hernia and of 

gastro-cesophageal regurgitation. The references are 
profuse, modern, and international. 

One small criticism of an otherwise pleasantly produced 
book is the rather poor reproductions of the radiographs. 


Nonpenetrating Injuries of the Abdomen. By 
Ropert H. Kennepy, B.A., M.D., F.A.C.S., Consul- 
ting Surgeon, Beekman-Downtown, Bellevue and 
University Hospitals. 8} 5} in. Pp. 121. 1960. 
Springfield Ill.: Charles C. Thomas. (Oxford: 
Blackwell Scientific Publications.) 38s. 

Tuts little book is a monograph in a series known as 

American Lectures on Abdominal Viscera, edited by Dr. 

Lester R. Dragstedt, and is based very largely upon a 

study of the literature. A great deal of the subject-matter 

is, however, more appropriate to the spoken than the 
written word. The clinical aspect in diagnosis is perhaps 
somewhat inadequate, particularly when such well-known 
conditions as rupture of the spleen or of the kidney are 
discussed, and more attention could have been drawn with 
advantage to the significance of ileus following injury. 

Emphasis is placed upon the ‘abdominal tap’ as an 

adjunct to diagnosis, and although declared to be without 

danger, it would appear to be rarely a necessity by the 
experienced clinician. The advice given in the chapter 
entitled ‘The Bladder’ is somewhat naive, to wit, “If 
possible this case should be in the hands of a urologist”’. 

The junior casualty receiving officer will find the 
book very useful as a source of ready reference in 
emergency. 


Hypothermia in Surgical Practice. By K. E. Cooper, 
M.Sc., M.B., B.S., and D. N. Ross, B.Sc., M.B., 
F.R.C.S., 8} » 54 in. Pp. 116, with 40 illustrations. 
1960. London: Cassell & Co. 18s. 6d. 


Tuts excelient and up-to-day account of hypothermia in 
all its aspects has the virtue of having been written by a 
research worker employed whole time in inquiry into body 
temperature regulations, and a practising thoracic 
surgeon who has played a prominent part in the develop- 
ment of extracorporeal hypothermia, and of its practical 
application to open surgery of the heart. Contributions 
have also been made by an anesthetist, a neurosurgeon, 
and a surgeon with special experience of associated 
metabolic problems. A very detailed list of references is 
included. The only criticism that one might venture of 
an otherwise well-produced, clearly written, and 
most valuable little volume, is that the photographic 
reproductions are not of a high quality. 


The Reticulo-endothelial System (Res). Being Volume 
88 of Annals of the New York Academy of Sciences. 
Edited by Otto v. St. WHITELOCK. 9 «6 in. Pp. 
280. Illustrated. 1960. New York: New York 
Academy of Sciences. $3.50. 

THIS series of twenty-three papers is the result of a 

conference on the reticulo-endothelial system held by the 
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REVIEWS AND 
New York Academy of Sciences, 1959. The articles deal 
with the morphology of this system, factors influencing 
its activity, and the relation of the system to infections, 
immune reactions, stress, metabolism, and growth 
processes. 


The Eye in General Practice. By C. R. S. JAcKson, 
M.A., B.M., B.Ch. (Oxon.), D.O.M.S., F.R.C.S. (Ed.), 
Ophthalmic Surgeon, Royal Infirmary, Edinburgh. 
Second edition. in. Pp. 152+ viii, with 26 
illustrations. 1960. Edinburgh and London: E. & S. 
Livingstone Ltd. 21s. 


THis is a useful little monograph packed with information 
and containing some excellent illustrations, many of 
which are in colour. 

The author has described the common diseases of 
the eye in a clear but very definite way. 

A most useful book for the student and practitioner. 


Surgery of the Aged. Edited by FRANK GLENN, M.D., 
S. W. Moore, M.D., and Jonn M. Beate, M.D. 
107 in. Pp. §34+xii. Illustrated. 1960. New 
York and London: McGraw-Hill Book Company Inc. 
135s. 6d. 

THIs is an important book which will become the refer- 
ence volume dealing with the surgery of the aged. The 
book contains the contributions of 24 of the surgical staff 
at the New York Hospital Cornell Medical Center and 
these papers survey the many and varied problems in 
patients over 65 years of age. 

Many tables throughout the book give the mortality 
rates for the various operations performed on aged 
patients; and the interesting fact which emerges is the 
low mortality figures. 

The various subjects are divided into seven general 
groups: Surgery of the Thorax and Thoracic Wall; 
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Cardiovascular Surgery; Gastrointestinal Surgery; 
Surgery of the Biliary Tract and Liver; Surgery of the 
Genitourinary Tract; Surgery of the Special Systems; 
and Trauma and Reconstructive Surgery. 

This is a very comprehensive volume covering every 
aspect of Surgery in the aged and there are many splendid 
clinical photographs. There are several excellent clinical 
records which make the volume all the more interesting. 

This is a great effort by the staff of the New York 
Hospital, so ably led by Dr. Frank Glenn. 

As a reference volume this work could not be bettered. 


y Changes after Penetrating Brain 
Wounds in Man. By JOSEPHINE SEMMES, Research 
Associate, Psychophysiological Laboratory, New York 
University, Bellevue Medical Center; SIDNEY 
WEINSTEIN, Research Associate Professor, Departments 
of Rehabilitation Medicine and Neurology, Albert 
Einstein College of Medicine; LiLA GHENT, Assistant 
Professor of Pediatrics, State University of New York, 
Downstate Medical Center; HANs LuKAS TEUBERS, 
Head of the Psychophysiological Laboratory, New 
York University Bellevue Medical Center. 104 « 7} 
in. Pp. 91. Illustrated. 1960. Cambridge, Mass.: 
Harvard University Press. (London: Oxford University 
Press.) 32s. 


THIS book presents a study on 232 ex-service men with 
penetrating braii wounds investigated in great detail at 
the Psychophysiological Laboratory of the New York 
University, Bellevue Medical Center. The monograph 
casts doubt on the assumption that sensory representation 
for the left hand is a mirror image of that for the right. 
Thus, cases with impaired sensation of the right hand 
showed the classical localization of left hemisphere defects, 
but right cerebral lesions, producing left-hand sensory 
disturbance, were widely dispersed. 


BOOK NOTICES 


|The Editorial Committee acknowledge with thanks the receipt of the following volumes. 


will be made from these for review, 
greatest interest to our readers.} 


Modern Trends in Cardiac Surgery. Edited by 
H.R. S. Hariey, M.S., F.R.C.S., Consultant Thoracic 


Surgeon, United Cardiff Hospitals. 94 «64 in. Pp. 
282+ xiii, with 79 illustrations. 1960. London: 
Butterworths. 70s. 


Symposium on Salt and Water Metabolism. A 
supplement of Circulation. 11 » 7} in. Pp. 805-1060. 
Illustrated. 1960. New York: American Heart 
Association. $2.00. 


Postmortem Homografts. By JAMES BARRETT BROWN, 
M.D., F.R.C.S., Professor of Clinical Surgery, 
Washington University School of Medicine; and 
Minot P. Fryer, M.D., F.A.C.S., Associate 
Professor of Clinical Surgery, Washington University 
School of Medicine. 96 in. Pp. 64, with 22 
illustrations. 1960. Springfield, Ill.: Charles C. 


Thomas. (Oxford: Blackwell Scientific Publications.) 
448. 

Die Behandlung der Schiidelbasisbriiche. By 
H. G. BOENNINGHAUS. 9} » 64 in. Pp. 200 + viii, 
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1960. Stuttgart: Georg Thieme. 


A selection 


precedence being given to new books and to those having the 


Handbuch der Urologie, Volume XII. 
Stérungen. By ALFRED AVERBACK, 
CarL E. BURKLAND, Sacramento; 


Funktionelle 
San Francisco; 
Gustav-WILHELM 


PARADE, Neustadt; J. Cospre Ross, Liverpool; 
DonaLD R. SmitTH, San Francisco; WALTER W. 
Springfield. 9} in. Pp. xiv, 
with 74 illustrations. 1960. Berlin: Springer- 


Verlag. DM.98. 


Handbuch der Urologie, Volume III. Symptomatologie 
und Untersuchung von Blut, Harn and Genital 
sekreten. By KARAL HINSBERG, Dusseldorf; JoserH 
KIMMIG, Hamburg; JOHANNES MEYER-ROHN, Ham- 
burg; R. H. O. B. Rosrnson, London; CARL SCHIRREN, 
Hamburg; RENATE WEHRMANN, Hamburg. 9} « 6} in. 
Pp. 337. xiv, with 61 illustrations. 1960. Berlin: 
Springer-Verlag. DM. 118. 


Obstetrical and Gynecological Pathology for 
Postgraduate Students. By R. E. Reweit, M.D. 
(Lond.), M.R.C.P. Consultant Pathologist, The 
Women’s Hospital, Maternity Hospital, and Ear, Nose 
and Throat Infirmary, Liverpool. 84 <5} in. Pp. 
435 xii, with 150 illustrations. 1960. Edinburgh & 
London: E. & S. Livingstone Ltd. 50s. 
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Transactions of the International Society of Plastic 
Surgeons. Edited by A. B. Watrtace, M.Sc., 
F.R.C.S. (Ed.). 9} » 7 in. Pp. 589 xxiv. Illustrated. 
1960. Edinburgh: E. & S. Livingstone Ltd. gos. 


Modern Trends in Urology. Second Series. Edited 
by Sir Eric Riches, M.C., M.S., F.R.C.S., Surgeon 
and Urologist, The Middlesex Hospital, London. 
94 « 6} in. Pp. 300 + xvi, with 123 illustrations. 1960. 
London: Butterworth. 7os. 


Dise Lesions and Other Intervertebral De 
ments. By E. J. Crisp, M.D. (Cantab.), D.Phys.Med. 
(Lond.). in. Pp. viii, with 48 illustra- 
tions. 1960. Edinburgh and London: E. & S. 
Livingstone Ltd. 1¢s. 


Die Chirurgie des Mag k 
and H. W. SCHREIBER. 9;"5 
Illustrations. 1960. 
DM.28.50. 


By A. GUTGEMANN, 
«6} in. Pp. 95, with 31 
Stuttgart: Georg Thieme. 


Diagnostic Roentgenology of the Digestive Tract 
without Contrast Media. By BreRNarp S. Wo Lr, 
MansHO T. KHILNANI, and ARTHUR LAUTKIN. 
10 6} in. Pp. 180, with 245 illustrations. 1960. 
New York: Grune & Stratton. $8.75. 


Klinische Chirurgie fiir die Praxis. Edited by Prof. 
Dr. med. C. Drepoip; Dr. med. H. JURGHANNs; and 
Prof. Dr. med. L. ZUKSCHWERDT. 10}* 7} in. 
Pp. 331. 618, with Illustrations 134-216. Vol. 1, No. 3. 
1960. Stuttgart: Georg Thieme. DM.54. 


Connective Tissue and Diseases of Connective 
Tissue. Being Volume 86 of Annals of New York 
Academy of Sciences. Edited by FRANKLIN N. FURNESS. 
96 in. Pp. 258. Illustrated. 1960. New York: 
Academy of Sciences. No price given. 


Anatomy and Physiology for Radiographers. By 
J. E. Blewett, M.D., D.M.R., F.F.R., Director of 
Diagnostic Radiology Department, King’s College 
Hospital, London, and the Belgrave Hospital for 
Children; and A. M. Racknow, B.Sc., M.B., 
D.M.R.E., Assistant Director of Diagnostic Radiology 
Department, King’s College Hospital, London, and the 
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Belgrave Hospital for Children. 84 » 54 in. 
22 Plates. 1960. London: 
(Publishers) Ltd. 37s. 6d. 


The Urological Aspects of Bilharziasis 
By R. M. Honey, M.D., F.R.C.S. (Edin.) 
Urologist, Salisbury Hospitals Group; and M. 
GELFAND, C.B.E.. M.D., F.R.C.P., Consulting 
Physician, European and African Hospitals, Salisbury. 
84 <5) in. 71, with 38 illustrations. 1960. 

& S. Livingstone Ltd. 


Pp. 322. 


Butterworth & Co. 


in Rhodesia. 
, Consulting 


Edinburgh & London: E. 
7s. 6d. 


Automatic Chemical Analysis. Being Volume 87 
of Annals of the New York Academy of Sciences. 
Edited by FRANKLIN N. FURNESS. 9 «6 in. Pp. 353. 
Illustrated. 1960. New York: Academy of Sciences. 
$3.50. 


The Organization of Psychiatric Care and Psychia- 
tric Research in the Union of Soviet Socialist 
Republics. Annals of the New York Academy of 
Sciences, Volume 84. By NATHAM S. KILNE. 9 ~ 6 in. 
Pp. 77. 1960. New York: Academy of Sciences. 
$3-00. 


The Metabolism of Oral Tissues. Annals of the New 
York Academy of Sciences, Volume 85. Edited by 
PHILIP PERSON. 9 «6 in. Pp. 499, illustrated. 1960. 
New York: Academy of Sciences. $4.50. 


Modern Concepts of Thyroid Physiology. Annals of 
the New York Academy of Sciences, Volume 86. 
Edited by Ruton W. Rawson. 96 in. Pp. 365, 
illustrated. 1960. New York: Academy of Sciences. 
$3.50. 


Fourth Tissue H tr lantation Conference. 
Annals of the New York Academy of Sciences, Volume 
87. Edited by JoHN MARQUIS CONVERSE. 9 « 6 in. 
Pp. 607, illustrated. 1960. New York: Academy of 
Sciences. $5.00. 


Practical Clinical 
Disorders. By 
132-xii, with 9 illustrations. 
Appleton-Century-Crofts Inc. 


Management of Electrolyte 
J. Grace. in. Pp. 

1960. New York: 
Ne price given. 
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MODERN TRENDS IN CARDIAC SURGERY 
Fdited by H. R. S. HARLEY, M\S., F.R.CS. 304 pages. 79 illustrations. Price 70s. 


This is the first book on this subject to be produced in Great Britain, and the consultant, the trainee, and 
the general practitioner will find much in this account of British thought and practice to stimulate his interest 
in, and further his knowledge of, cardiac surgery. 


Under the editorship of Mr. Harley, 22 British contributers representative of surgical and medical thought in 
all parts of the country, all experts in their specific fields, have combined to cover a wide variety of topics. 
After a historical introduction recording the rapid and dramatic advances made in the surgery of the heart 
and great vessels during the last twenty years, the subjects dealt with cover aspects of current interest, 
giving full attention to new techniques such as hypothermia, deep hypothermia and extra corporeal 
circulation, 


MODERN TRENDS IN UROLOGY—2nd Series 


Fdited by Sin ERIC RICHES, M.C., M.S., F.R.CS. 316 pages. 122 illustrations. Price 70s. 


This Second Series of MODERN TRENDS IN UROLOGY spans the intervening years since the first 
(1953) progress volume, covering the great advances in both diagnosis and treatment that have been made 
reflecting the close collaboration which exists between surgeon, physician and laboratory worker ; for example 
the modern urologist must seek the aid of an experimental surgeon in the search for the solution of the 
immunological problems which limit the full development of renal transplantation. 

As a new feature, the inclusion of small or large intestine in the urinary tract as a conductor or a reservoir is 
now sufficiently established to merit detailed descriptions of the operative techniques. 

The contributions strike a realistic balance between medicine and surgery, making the volume not only of 
great interest to urologists, but also of much value to biochemists, radiologists, radiotherapists, gynxcolo- 
gists, pathologists, general surgeons and physicians. 


RELATING TO ANAESTHESIA AND SURGERY 
By BARRY D. WYKE, M.B., B.S. 146 pages. 26 illustrations. Price 2\s. 


The author deals with certain basic aspects of general neurophysiology which have become of importance to 
surgeons and anesthetists in recent years. Such information has not previously been readily available in 
concise form, and the book will therefore prove most useful for postgraduate students preparing for higher 
examinations, and for advanced undergraduates. 

The approach is deliberately selective, dealing in some detail with a few important aspects of fundamental 
neurology, rather than with a wider field at a more superficial level. 


CANCER—THE SIGNIFICANCE OF DELAY 

By ROBERT SUTHERLAND, M.D., D.P.H. 222 pages. 59 tables. Price Ws. 
Some recent evidence has been offered which indicates that the behaviour of cancer is ‘predetermined’, and 
that early diagnosis may not be all-important. Dr. Sutherland has probed the facts, including what is 
known about the interaction of host and tumour. His clearly written assessment of the reliability or weak- 
ness of the evidence provides an unusually penetrating and worthwhile contribution to the literature. 


Chapters cover: Difficulties of Appraisal; Prognostic Variables (1) Tumour Characteristics, (2) Host 
Characteristics, (3) Environment; Duration and Prognosis. 


For further information on these new books write to: 


BUTTERWORTHS 
4 & 5 Bell Yard, Temple Bar, London WC2 
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H.K. Lewis & Co. Ltd. | Medical Lending Library 
Medical Publishers Annual Subscription from £1 17s. 6d. 
and Booksellers Prospectus post free on application 
Bi-monthly List of New Books and New Editions added to the Library 
136 GOWER STREET sent post free on request 
THE LIBRARY CATALOGUE revised to December, 1956, 
LO ND °o N, W.C. ! containing a Classified Index of Authors and Subjects. To Subscribers 
(Adjoining University College and Hospital) £1 Ss. net. To Non-subscribers £2 2s. net. Postage 2s. 
: Supplement to December 1959. To Subscribers 5s. net. To Non- 
ae ornate lines). Subscribers 10s. 6d. net. Postage 9d. 
icavit, , London. 
NEW BOOKS ADDED IMMEDIATELY UPON PUBLICATION 


THE WORLD’S GREATEST BOOKSHOP 


STOCK OF 
OVER 

4 MILLION 

VOLUMES 


** FOR BOOKS * 
BIG DEPARTMENT FOR MEDICAL BOOKS 


Many medical men tell us that it is the best medical books department in London 
119-125 CHARING CROSS ROAD LONDON WC2. 


Gerrard 5660 (20 lines) ye Open 9-6 (incl. Sats.) 
NEAREST STATION: TOTTENHAM COURT ROAD 


Additions to the range of 


scalpel handles 
blades 4 


For small size blades , 


For large size blades 


BLADES IN PACKETS OF 6 
HANDLES PACKED SINGLY 


Obtainable from all the leading Supply Houses. 
Sole Manufacturers: THE PARAGON RAZOR CO., SHEFFIELD, ENGLAND 
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New Books and New Editions 


TRANSACTIONS OF THE INTERNATIONAL SOCIETY OF PLASTIC 
SURGEONS 


Second Congress, London, 1959 
Edited by A. 8. WALLACE, M_Sc., F.R.C.S.(Ed.). 
614 pages. 1,545 illustrations. 


ILLUSTRATING MEDICINE AND SURGERY 
By MARGARET C. McLARTY, D.A.(Edin.). 
167 pages. 228 illustrations. 

SURGERY OF THE ACUTE ABDOMEN 
By JOHN A. SHEPHERD, V.R.D., M.D., M.Ch., F.R.C.S.(Ed.), F.R.C.S.(Eng.). 
1,238 pages. 104 illustrations. 

SHAW’S TEXTBOOK OF OPERATIVE GYNAECOLOGY 
Second Edition. Revised by JOHN HOWKINS, M.D., M.S., F.R.C.S., F.R.C.0.G. 
492 pages. 467 illustrations. 


CONTRIBUTIONS TO OBSTETRICS AND GYNAECOLOGY 
By V. N. SHIRODKAR, M.D.(Bom.), F.R.C.S.(Eng.}, F.A.C.S. 
167 pages. 200 illustrations. 


CONGENITAL DEFORMITIES 
By GAVIN C. GORDON, M.B., F.R.C.S.E. 
136 pages. 149 illustrations. 

DISC LESIONS AND OTHER INTERVERTEBRAL DERANGEMENTS 
By E. J. CRISP, M.D.(Cantab.), D.Phys.Med.(Lond.). 
166 pages. 57 illustrations. 

BODY FLUIDS IN SURGERY 
Second Edition. By A. W. WILKINSON, Ch.M., F.R.C.S.E., F.R.C.S. 
288 pages. 22 illustrations. 

SURGERY AND CLINICAL PATHOLOGY IN THE TROPICS 
By CHARLES BOWESMAN, 0.B.E., B.A., M.D., F.R.C.S.E., F.A.C.S., D.T.M.&H.Ed. 
1,076 pages. 381 illustrations. 


ESSAYS ON THE FIRST HUNDRED YEARS OF ANAESTHESIA 
By W. STANLEY SYKES, M.B.E., M.A., M.B., B.Chir.(Cantab.), D.A. 
171 pages. 68 illustrations. 30s. 


——— Important Series on “Neoplastic Disease at Various Sites” ——— 
General Editor: Professor D. W. SMITHERS, M.D., F.R.C.P., F.F.R. 


Introductory Volume: A CLINICAL PROSPECT OF THE CANCER PROBLEM 
Edited by Professor D. W. Smithers 
248 pages. 70 illustrations. 


Volume |. CARCINOMA OF THE LUNG 
Edited by 3. R. Bignall, M.D., M.R.C.P. 
310 pages. 69 illustrations. 


Volume 2. TUMOURS OF THE BLADDER 


Edited by D. M. Wallace, 0.B.E., M.S., F.R.C.S. 
364 pages. 249 illustrations. 


Volume 3. CANCER OF THE RECTUM 


Edited by Cuthbert Dukes, 0.8.E., M.D., M.Sc., F.R.C.S. 
317 pages. 94 illustrations. 


| E. & S. LIVINGSTONE, LTD., TEVIOT PLACE, EDINBURGH 


as | 
£4 10s. 
37s. 6d. 
£5 5s. 
37s. 6d. 
37s. 6d. 
: 15s. 
x 
2Is. 
£5 10s. 
50s. 


New and Enlarged Edition. 83x Shin. O44 pp. 75s., postage 2s. 3d. 
With 1142 illustrations (of which 58 are unnumbered) 
a very large number in colour. 


PHYSICAL SIGNS IN CLINICAL 


SURGERY 
13th Edition 


By HAMILTON BAILEY 


Completely revised and its scope enlarged, for the book now covers not only 
the needs of students, but of qualified men in their early years of practice. 
The amount of text has nearly doubled and there are twice the number of 
illustrations. 


“We have nothing but praise for this book for it has proved over many years its real value 
to students and practitioners. Never before has there been such a wealth of clinical photo- 
graphs in any book. Mr. Hamilton Bailey—ever since the first edition of this book appeared 
in 1927—seems to have a happy knack of obtaining just the right clinical photographs to 
illustrate both rare and common surgical conditions and diseases. This new thirteenth edition 
is a magnificent production, with an abundance of pre-eminent illustrations.’ —British Journal 
of Surgery. 

“This fine book should be on the desk, not the bookshelves, of every medical student, surgeon, 
and general practitioner."’—-Journal of Abdominal Surgery. 


New fully revised Edition. 10} x 64 in. 1124 pp. 126s., postage 2s. 6d. 


With 774 illustrations, many in colour. 


FRENCH’S INDEX OF 
DIFFERENTIAL DIAGNOSIS 
8th Edition 
Edited by ARTHUR H. DOUTHWAITE 


The publication of a new edition of “French’s Diagnosis” is always an event 
in the medical world and no less so on this occasion. Were a doctor condemned 
to practise medicine in an uncivilized land with only two books of reference, 
it has been said that “French” should be one of them. It covers the whole 
field of medicine, surgery, gynecology, ophthalmology, dermatology, and 
neurology. 

“Dr. Douthwaite has certainly followed in the footsteps of Dr. French for this new eighth 
edition is a momentous work, and covers a very wide field dealing with the bedside diagnosis 
of every conceivable condition in the whole field of medicine, surgery and obstetrics, and 


other special subjects. Dr. Douthwaite has chosen his fellow contributors with care, and 
the outcome is a magnificent reference volume.”’—British Journal of Surgery. 


John Wright and Sons Ltd., Bristol 
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HENRY KIMPTON’S PUBLICATIONS 


Ready shortly 
TUMORS OF CHILDHOOD 
A CLINICAL TREATISE 
By HAROLD W. DARGEON, M.D. 
468 pages 313 illustrations Cloth Price £7 10s. net 


Just ready 
RESUSCITATION OF THE NEW-BORN INFANT 
PRINCIPLES AND PRACTICE 
Edited by HAROLD ABRAMSON, M.D. 
9} » 6} in. 210 pages 35 illustrations Cloth Price 75s. net 


TEXT-BOOK OF SURGERY 
Edited by H. F. MOSELEY, M.A., D.M., M.Ch.(Oxon.), F.A.C.S., F.R.C.S.(Eng.); and 40 Collaborators 
THIRD EDITION, REVISED AND ENLARGED 
10 <7 in. 1174 pages 738 illustrations 108 Coloured Plates Cloth Price £6 7s. 6d. net 


OBSTETRICS AND GYNECOLOGY 


By J. ROBERT WILLSON, M.D.; C. T. BEECHAM, M.D.; I. FORMAN, M.D.; and 
"E.R. CARRINGTON, M.D. 


9} * 6} in. 605 pages 267 illustrations Cloth Price 80s. net 


New Book Now ready 
TEXTBOOK OF CTOLARYNGOLOGY 
By DAVID D. DeWEESE, M.D., and WILLIAM H. SAUNDERS, M.D. 
9} x 6} in. 464 pages 354 illustrations Cloth Price 65s. net 


134 Gt. Portland Street HENRY KIMPTON London, W.1 
Medical Book Department of Hirschfeld Brothers, Ltd. 


comments 


CLINICAL NEURO-SURGERY 


Volume 6 


Proceedings of the American Congress of Neurological Surgeons, 1958. 


“Altogether there are fifteen separate chapters, mostly on intracranial problems, but there is one on 
syringomyelia and one on the biochemical aspects of space flight by A. W. Hetherinton, who con- 
cludes a scholarly summary of our present knowledge of the problems concerned with space travel by 
casting some doubt on its feasibility because of the unknown effects of cosmotic radiations, of weight- 
lessness, and on the mind, but in the last connexion he quotes Air Force psychiatrists who believe that 
space flight should impose no intolerable stress on carefully selected and trained crews. 


“Like the preceding volumes in the series, this is a valuable record of some of the problems of modern 
neurosurgery and the efforts which are being made for their solution.” 


BRITISH JOURNAL OF SURGERY—September 1960. 
309 pages, 120 illustrations. Price 64s., postage 2s. 9d. 


CARE OF THE SURGICAL PATIENT 


By J. A. Glassman, Assistant Clinical Professor of Surgery, University of Miami 
Medical School, and R. W. McNealy, lete Chief Surgeon, Wesley Memorial Hospital. 


“This is a useful pocket-book for residents and registrars, for it gives in a definite way the various pre- 
and post-operative treatments which are required in modern surgery today. 


“Various charts are given, such as the pyloric balance chart, and tables of normal laboratory values 
which are so difficult to remember in detail. 


“A detailed knowledge of this book will be invaluable to any resident surgical officer.” 


~ —— JOURNAL OF SURGERY—September 1960. 
314 pages, 2 figures. Price 52s. postage 2s. 6d. 


BAILLIERE, TINDALL & COX 


7 & 8 Henrietta Street, London, W C 2 


New Book 
10» 7 in. 
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“Medelec” Cardiac Pacemaker 


CARDIAC PACEMAKER 


“active INDIFFERENT 


This miniature unit has been designed to provide direct 
cardiac stimulation in the event of heart block during surgery 


By means of implanted electrodes, controlled electric shocks are 
applied to the heart until the intrinsic rhythm is restored. 


The output is variable from o to 12 volts and has repetition 
rates of 40 120 pulses per minute. Shock pulse duration is approxi- 
mately 2 milliseconds. 

A special feature of the apparatus is that it will continue to 
operate in the event of a mains failure. The unit is normally 
operated from an A.C. supply, but in the event of a power 
failure, or to facilitate movement of the patient, the unit will 
continue to operate for a minimum of three hours. 

A meter is provided to indicate the pulse and to check electrode 
continuity. 


4 | STANLEY COX LIMITED 


Medical Division, Electrin House 
Shi 93/97 New Cavendish St., London WI 
Telephone: LANgham 4551/6 


Just Published 


8} < SQ in. 305 pp. 
42s., postage 1s. 44. 


29 illustrations 


CANCER IN CHILDHOOD 


AND YOUTH 
By SIGISMUND PELLAR 


This is a companion volume to Cancer in Man, 
published in 1952 in America by International 
Universities Press of New York. The puzzle of 
childhood cancer has greatly grown since leukemia 
became a recognized form of cancer. The author, 
after much research over many years, was eventually 
led to a consideration of the placenta as a possible 
route for cancer-inducing substances. The prelimi- 
nary conclusions that many of the malignancies are 
due to prenatal cancerogenesis have been amplified by 
a continued study of embryology, by experiments on 
the separation of confluent blood-streams in the 
embryo, and by further analysis of statistical data, 
so that the book presents evidence that must be of 
very great value to all who are interested in the 
cancer problem. 


WRIGHT’S of BRISTOL 


COMPLICATIONS IN SURGERY 
And Their Management 


Edited by CURTIS P. ARTZ, M.D., F.A.C.S., Associate Professor of Surgery, 

and JAMES D. HARDY, M.D., F.A.C.S., Professor and Chairman of Surgery, University of 
Mississippi. 

1,075 pages, Illustrated. ae 1 0. 
How to avoid complications in surgery, and how to deal with them when they do occur. This 
new book deals with every type of complication that may arise. Firstly, it considers general 
complications such as infection, shock and transfusion reactions; and then deals with special 


problems such as anesthetic complications. The latter half of the book discusses the complica- 
tions associated with specific operations. 


FUNDAMENTALS OF CHEST THE MANAGEMENT OF FRACTURES AND 
ROENTGENOLOGY SOFT TISSUE INJURIES 


By BENJAMIN FELSON, M.D., Professor and Director, | BY The Committee on Trauma, American College of 
Department of Radiology, University of Cincinnati. Surgeons. 


301 450 ill ; 70 372 pages, Illustrated. 35/- 
Also available separately in paper-bound editions: 
OUTLINE OF THE TREATMENT OF 
FRACTURES 12/- 
Unusual and original techniques for the fullest interpre- | EARLY CARE OF ACUTE SOFT TISSUE 
tation of chest X-rays. INJURIES 16/- 


W. B. SAUNDERS CO., LTD., 7, Grape Street, London, W.C.2. 
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‘Fluothane’ 
for Obstetric 
Anaesthesia 


* Induction is rapid and smooth and is 
sufficient to allow application of forceps. 

* There is a striking absence of reflex 
movement with manipulation under very 


light anaesthesia. ‘Fluothane’ has been widely used in 
* Laryngospasm does not occur and there 


obstetric anaesthesia, for caesarian sec- 
is no stimulation of salivary or bronchial ; 

secretions. tion, forceps delivery and for normal con- 
* Little tendency to vomiting and retching. finements. It presents useful advantages 
* Condition of the infant is satisfactory. over other anaesthetic agents and has 
* Post-partum uterine atony and haemo- been described as the anaesthetic of choice 
rrhage unlikely. for obstetrics.* 

* Recovery is rapid without complications. *Canad. Anaes. Soc. J. (1960), 7, 109. 


Fluothane an discovery 


(Halothane 8.P.C.) 


Literature and further information available on request. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED PHARMACEUTICALS DIVISION WILMSLOW CHESHIRE 
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VARICOSE VEIN SURGERY 


ROWDEN FOOTE’S RETRACTOR DICKSON WRIGHT’S RETRACTOR 
With Solid Blade With stainless steel wire blade 


MYERS VEIN STRIPPER 
36” spiral wire with 3” or 4” 
diameter acorn head. (Vide 
“Varicose Veins” 2nd edition, 
1954. R. Rowden Foote, 
page 152). Also double 
ended model with two de- 
tachable screw-on heads, as 
used by Mr. R. Rowden 


ROWDEN FOOTE’S RETRACTOR Foote. 


Self-retaining (Vide B.M.J. 27.7.46.) Write for new illustrated brochure of instruments and Equipment 
used in the treatment of Varicose Veins and Ulcers. 


JOHN BELL & CROYDEN MAKERS OF SURGICAL INSTRUMENTS & APPLIANCES 
WIGMORE STREET, LONDON, Phone: WELbeck 5555 


Where temperature vigilance is essential. . . 


ELECTRIC THERMOMETERS. 


. «+ provide a constant reading 
without disturbing the patient 


With types TR10 and TRR6 
constant measurements can be 
made at any convenient position 
up to 100 yards from the patients. 
TRR6. Constant readings for 6 or 
more patients on one roll of recording 
paper. 


TR10. Armpit or rectal temperatures 
of up to 15 patients are indicated 
by a light spot on the scale. 


4 Write or telephone for details 
Tottenham Court Road, London 
Sl RE X LT D 6Telephone: LANgham 2464 
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OF} x 64 in. 376 pp. 304 illustrations and 9 coloured plates. 
63s., postage Is. 9d. 


VARICOSE VEINS 


Third Edition 


By R. ROWDEN FOOTE 
With the assistance of A. GORDON DINGLEY 


The problem of varices is of national importance, and this new edition will 
be of practical use to those especially concerned in this problem, whether 
student, nurse, practitioner, or specialist. Much of the book has been re-written 
in the light of present-day advances, and the author not only expresses his 
own views, but discusses in an authoritative and balanced manner the views 
of the various surgeons he has met not only in Europe but in Canada and 
the United States. Until more is learned of the therapy of the varix the author 
favours a middle of the road approach, and as some treatments become 
limited in their use, newer methods take their place. All these are discussed, 


and a historical chapter gives added interest to an essentially practical book. 


Read what the British Journal of Surgery has to say about 
this new edition:— 


“That a third edition of this work should be required within ten years speaks for its usefulness 
and popularity. ... It is interesting to read this stimulating book in which the author not 
only gives his own views as to the treatment of varicose veins, but also discusses the views 
of other surgeons who are treating this type of vascular disease. ... An excellent book of 
real practical value.” 


John Wright and Sons Ltd., Bristol 
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TWIN BOTTLE SUCTION PUMP 


(PATENT No. 773055) 


The G U vacuum pump provides reliable, powerful and adjustable suction, and ample 
displacement for all normal needs. The use of twin bottles and a novel method of 
change-over from one to the other ensure continuous working without interference. 


Made by 


Tue Genito Urinary Mee. Co. Loop. 


28a, 33 & 34 DEVONSHIRE STREET, LONDON, W.1 


DESCRIPTIVE PAMPHLET SENT ON REQUEST 


Surgical and Optical 
Instrument Makers 


Telephone: Welbeck 2835 (3 lines) Telegrams: Cystoscope, Wesdo, London 
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PUMP OXYGENATOR 
for specific use in 
Regional and 


Tumor Perfusion 


SIGMAMOTOR 


Fulfills the Requirements 
for Small Flow, Compactness, 
Efficiency and Low Cost 


@ Accurate Control of Flow Rates 
@ Designed for Ease of Operation 
@ Requires Minimum Amount of Priming Blood 


Recent developments in the field of 
regional and tumor perfusion have led 
to the design of specialized Sigmamotor 
Equipment. 


The unit utilizes two Sigmamotor Model 
T-MS Pumps, a Hyman “Pulmo Pak” 
Oxygenator manufactured by Abbott 
Laboratories, and the necessary tubing 
and fittings to complete the system. Other 
types of oxygenators can easily be incor- 
porated, if desired. The pumps will give 
a loop flow with the arterial and venous 
pumps operating in opposite directions. 
The complete unit as presently assembled 
incorporates the latest modifications 
desired in a regional or tumor perfusion 
apparatus. The components have been 
repeatedly used clinically. The unit will 
be a valuable aid to any group working 
in the perfusion field. It is also very use- 
ful as a laboratory or small flow clinical 
heart-lung machine. 


SIGMAMOTOR, INC. 


77 N. MAIN STREET MIDDLEPORT, N. Y. Write for literature and prices. 
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Royal Blue X-Ray film, 
the newest and fastest film 

to come from the Kodak 
laboratories, combines extreme 
speed with the outstanding 
qualities you have come to 
expect from ‘Kodak’ materials. 


ROYAL BLUE X-RAY FILM 


Kodak Ltd., Medical Sales Division, Kodak House, Kingsway, London, W.C.2 


‘Kodak’ is a registered trade-mark 
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Go Authors... 


OHN WRIGHT & SONS LTD., being 

Printers as well as Medical Publishers 
aré able to issue works on medicine and 
kindred sciences with unusual advantage to 
authors. 


We are always pleased to receive for consider- 
ation manuscripts of a medical character, 
and these, if accepted, will be given the 
special care in their preparation for which 
the house of John Wright & Sons Ltd. is 
noted. 


We have at our command in our new factory 


the finest machinery, processes, materials, 
and skill essential for the perfect production 
of books and periodicals, and at the same 
time we possess every facility for introducing 
medical works to the profession. 


THE STONEBRIDGE PRESS, 
BATH ROAD, BRISTOL, 4 
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E> Royal Blue X-Ray film, 
the newest and fastest film 


ee to come from the Kodak 


laboratories, combines extreme 
speed with the outstanding 
qualities you have come to 
expect from ‘Kodak’ materials. 


Kodak 
ROYAL BLUE X-RAY FILM 


Kodak Ltd, Medical Sales Division, Kodak House, Kingsway, Lond WV C2 
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Go chuthors . . . 


WRIGHT & SONS LTD., being 

Printers as well as Medical Publishers 
are able to issue works on medicine and 
kindred sciences with unusual advantage to 
authors. 


We are always pleased to receive for consider- 
ation manuscripts of a medical character, 
and these, if accepted, will be given the 
special care in their preparation for which 
the house of John Wright & Sons Ltd. is 
noted, 


We have at our command in our new factory 
the finest machinery, processes, materials, 
and skill essential for the perfect production 
of books and periodicals, and at the same 
time we possess every facility for introducing 
medical works to the profession. 


THE STONEBRIDGE PRESS, 
BATH ROAD, BRISTOL, 4 
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PRESENT 


Lloyd Davies’ rectal occlusion Hayes’ low anterior clamp, 
clamp, blades 3-ins. x }-in., two sizes, blades 2} and 
12-ins. long. 3-ins., 12-ins. long. 


DOWN BROS. and MAYER & PHELPS Ltd. 


CHURCH PATH MITCHAM SURREY 


Showrooms and Branches: 


32-34 New Cavendish Street 21 St Thomas Street 70 Grenville Street 
London, W.! London, S.E.1 - Toronto, Canada 


PRINTED IN GREAT BRITAIN BY JOHN WRIGHT AND SONS LTD., AT THE STONEBRIDGE PRESS, BRISTOL 


\ 
) 
| 
| | 
ay f | 
| 
= 
> 


2 


